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MOPOOrEHE3 CEMH3AHATKA H CEMEHH 
y ARABIDOPSIS THALIANA 0 BRASSICACEAE ) 

L I. SHAMROV. THE OVULE AND SEED MORPHOGENESIS 
IN ARABIDOPSIS THALIANA ( BRASSICACEAE) 

EoTaHiraecKHH HHcnnyr hm. B. JI. KoMaposa PAH 
197376 C.-neTep6ypr, yn. npo(J). nonosa, 2 
E-mail: shamrov@is8305.spb.edu 
nocrymuia 31.01.2007 

Y Arabidopsis thaliana pa3BHTHe napaKapimoro nmeiien xapaKTepH3yerca nociremnajiBHUM cpa- 
CTaHHeM h o6pa30BaHneM jioxcho 2-rHe3,aHOH 3aB#3H. npHMopAHH ceM5i3aMaTKa o6pa3yerca 3a cuer ne- 
pHKJiHHajitHbix AeneHHH KaK cy63mmepMaju>Horo, tbk h HHacejieacanjero cjioeB iuiaijeHTbi. CeMroauaTOK 
reMH-KaMnHJioTponHbiH, MeAHOHyqejuiaTHMH, 6HTerMajn>m,iH, (JjyHHKyjiapHtiH, c pa(J)e. B Hyqejuiyce ah(J)- 
4>epeHUHpyeTca nocTaMeHTO-nomiyM, coxpafvnomHHca no crra^HH no3flHero rjioOyrwpHoro 3apO£bmia. 
MHKpoimjie o6pa30BaHO o6ohmh inrreryMeHTaMH 3mmepMajibHoro npoHexoxAeHHx. Knenm BHyrpeHHeH 
3mmepMbi BHyrpeHHero HHTeryMeHTa 3a cuer nepHiomHajibHbix £H<))$epeHUHpyioiUHx ^ejieHHH o6pa3yiOT 
SHAOTejmii h cpe^HHH cjioh. HirreryMeHTH HMeiOT HeoAHHaKOBoe CTpoeHHe b pa3JiH*iHbix uacrrax ceMJBa- 
HaTKa: BHyipeHHHH HHTeryMeHT Ha SojibiiieM npoTaxceHHH (icpoMe MHKponiuie) coctoht H3 Tpex cjioee, a 
HapyxcHbiH — npeHMymecTBeHHO H3 flByx. «Ea 3 ajibHoe Tejio» (cjioh KJieroic b oOjiacTH H3in6a ceMeHH) 
o6pa30BaHO 3 — 4-cjiohhmm BHyipeHHHM HHTeryMeHTOM h 5 — 6-cjiohhmm HapyxcHbiM, bxoajhuhm b cocraB 
pa(j)e BMecre c (JjyHHKyjiycoM c a^aKcnajibHOH CTopoHbi ceMeHH. CeMeHHaa xoxcypa npe^cTaBJieHa npoH3- 
BomibiMH HapyacHoro HHTeryMeHTa (KJiencH co cjiH3bio h 3HflOTecTa) h ocTancaMH BHyipemiero b BH^e imr- 
MeHTHoro cjioh. rnnocTa3a coctoht H3 flByx cjioeB KJieroK c JiHTHH<j)HHHpoBaHHbiMH obojiomcaMH h coxpa- 
Haeica b 3pejiOM ceMeHH. 

npeAJioaceHa opnrHHajibHaa cxeMa Mop(J)OJionnecKHX thiiob ceMjrcauaTKa, b ocHOBy pa3AeJieHiw koto- 
pbix nojioaceHbi cjieayiomHe KpHTepHH: (J>opMa MopcjjojiormecKOH (npoflOJibHon) och ceMraanaTica h KOMn- 
Jiexc onpeAeJiHiomHX ee 3JieMeHTOB* B3aHMonojioaceHHe pa3JiHHHbix 3JieMeHTOB b npouecce pa3BHTHa; coot- 
HomeHHe pa3JiHHHbix nacTew ceMJoaHanca. Tmibi oSbe^HHeHLi b 2 rpynnbi b 3aBHCHMOCTH ot (f>opMbi npo- 
AOJibHOH och: c npaMOH ocbio, npoxo^ameH uepe3 Bee uacm (opTOTponHbm, aHaTponm>iH h reMHTponHbin), 
c npaMOH ocbio, npoxoAflmen uepe3 MHKponHJiapHyio h xajia3ajibHyio uacra, h H3omyTOH ocbio uepe3 cpefl- 
HK)K) HaCTb (opTO-KaMTIHJIOTpOIIHblH H reMH-KaMIIHJIOTpOIIHblH). 

KjuoneBbie cjiOBa: MOp(J)oreHe3, ceMJBauaTOK, ceMx, Hyuejuiyc, (JjyHHicyjiyc, pa(J>e, HHTeryMeHT, 
3HflOTeJiHH, ceMeHHaa Koxcypa, Brassicaceae , Arabidopsis thaliana. 

Arabidopsis thaliana (L.) Heynh. (pe 3 yxoBH£Ka Tajia) — umpoico pacnpocipaHeH- 
HbiH b npnpoAe bha, OTHoamjHHca k KpecTOUBeTHtiM. Oh OKa3ajica yAo6m>iM moacjie- 
HBIM o6l>eKTOM fljlSl npOBCAeHHtf 3M6pHOJIOrHHeCKHX H MOJieKyJMpHO-reHeTHHeCKHX HC- 
cjieAOBaHHH. PacTeHHa ototo BHAa xapaKTepH3yiOTca HenpoAOJDKHTejibHbiM nepHOAOM 
4>OpMHpOBamia CeMJIH, OOJIBHIHM HHCJIOM CeMH3anaTKOB B 3aBJI3H, He6oJH>HIHMH pa3Me- 
paMH 3M6pHOHaJH>HBIX CTpyKTyp H xopomo BBipaaceHHOH apyCHOCTBK) 3Ta)KeH B 3apOAEI- 
uie. K HacToameMy BpeMeHH AeTajiBHO H3yneHBi MHorae acneKTbi 4>opMHpoBamia ijbct- 
xa h ero reHepaTHBHtrx opraHOB (Smyth et al., 1990; Sessions, 1997). HMeiOTca noApo6- 
Htie AaHHtie no CTpoeHHio npnMopAHH ceMH3anaTKa, o6meii mop4)ojioitih ceMH3anaTKa 
h ceMeHH (Cokojiob, 1975; Robinson-Beers et al., 1992; Hill, Lord, 1994; Gaiser et al., 
1995; Schneitz et al., 1995; GroB-Hardt et al., 2006), MeracnoporeHe3y (Misra, 1963; no- 
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juiKOBa, 1964; Webb, Gunning, 1991), pa3BHTHio 3apoAbimeBoro MeuiKa (nojwxoBa, 
1964; Mansfield et al., 1991a; Webb, Gunning, 1994; Christensen et al., 1997), 3apoAbi- 
ina (Misra, 1962; JIxoBJieB, AjiHMOBa, 1976; Mansfield, Briarty, 1991; Webb, Gunning, 
1991b; Marilyn et al., 1993; Laux, Jurgens, 1994; Holding, Springer, 2002; Janosevic, 
Budimir, 2006) h 3HAOcnepMa (Misra, 1962; Mansfield, Briarty, 1990a, b; Webb, Gun¬ 
ning, 1991; Herr, 1999). MonexyjnipHO-reHeTHHecxHe HccjieAOBaHira c npHBJieneHHeM 
pa3JiHHHbix MyTaHTOB no3BOJiHJiH BbMBHTb MexaHH3Mbi reHeTHnecxoro kohtpojih pa3- 
bhthh i^BeTKa (JlyTOBa, 2000), CAenaTb bbiboa o He3aBHCHMbix nporpaMMax pa3BHTHfl 
BHyrpeHHero h Hapy>XHoro HHTery mchtob ceM^auaTKa (Gaiser et al., 1995; Schneitz 
et al., 1995; Angenent, Colombo, 1996; Schneitz, 2000), bbihbhtb rem>i, OTBeTCTBeHHbie 
3a npoxoactfeHHe 3M6pHoreHe3a h rnSejib 3apoAbima Ha pa3Hbix CTaAHflx (J>opMHpoBaHHH 
ceMeHH (Meinke, Sussex, 1979; Meinke, 1985, 1986, 1991; Health et al., 1986; Franz- 
mann et al., 1989). OAHaxo nonra He HCCJieAOBaHa CTpyxTypHaa opraHH3aijH5i ceM5i3a- 
naTxa h ceMeHH b AHHaMHxe. CneAyeT noAnepxHyTb, hto rjvl npoBeACHHH cpaBHHTejib- 
Horo H3yueHM pacTeHHH ahxoto THna (name Bcero aHajiH3a Hcnojib3yeTCH axoran 
Columbia) h pa3JiHHHbix MyTaHTOB Becb ijhxji pa3BHTira penpoAyKTHBHbix cTpyKTyp, Ha- 
HHHaa ot 3ajio^ceHM opraHOB ijBeTxa ao <J)opMHpoBaHH5i 3pejioro ceMeHH, pa36HT Ha 
cTaAHH, xa^CAOH H3 xoTopbix cooTBeTCTByeT onpeAejieHHoe coctoahhc aneMeHTOB oxo- 
jiOABeTHHKa, aHApoAe^, rHHeuea, ceM^auaTKa h ceMeHH (Smyth et al., 1990; Sessions, 
1997; Schneitz et al., 1995). npn TaxoM aHajiH3e HH<f)opMaijHfl o AHHaMHxe CTpyxTyp ce- 
Mfl3auaTKa h ceMeHH oxa3biBaeTC5i HenonHOH — name Bcero yxa3biBaeTC5i ran HyijejiJiy- 
ca, hhcjio HHTeryMeHTOB h BpeMfl hx no^BJieHM, BpeMfl H3rn6aHH^ HyijejiJiyca h (J)yHH- 
xyjiyca, cTpoeHHe MHxpomnie. Bee Bbimecxa3aHHoe nocjiyaonio OTnpaBHOH tohxoh rjvl 
npoBeAeHHH AeTajibHoro H3yHeHira Mop<f)oreHe3a ceM^auaTKa h ceMeHH y A. thaliana. 


MaTepnaji h MeTOAHKa 

JJjvl HccjieAOBaHM SbiJiH B3^Tbi pacTeHHH Arabidopsis thaliana (L.) Heynh. (axo- 
THn Columbia). MaTepnaji coSnpajiH b TeneHHe 2002—2003 rr. b JleHHHrpaAcxoH o6ji. 
(oxpecTHOCTH noc. Mra). 

njiOAOJiHCTHXH Ha pa3Hbix CTaAHflx pa3BHTHH <|)HxcHpoBajiH b CMecH FAA h o6pa6a- 
TbiBajiH no o6m;enpHH^TOH MeTOAnxe (ocoSchhocth noAroTOBXH MaTepnajia am 3m6- 
pHOJiorHuecxoro HccjieAOBaHHfl yxa3aHbi b npeAbmymen cTaTbe no Capsella bursa-pas- 
toris — IIIaMpoB, 2002a). 


Pe3yjn>TaTbi HCCJieAoeaHHH h oGcyacaemfe 

THHeuen, 3aBH3b, iuiaueirrauHsi. rHHeijeH y A. thaliana napaxapnHbm, coctoht 
H3 AByx oS'beAHHHBuiHxcH njiOAOJiHCTHxoB. Kax 6biJio noxa3aHO paHee (Hill, Lord, 
1989; Smyth et al., 1990; Gasser, Robinson-Beers, 1993; Sessions, 1997), necrax hhh- 
AHHpyeTC^ xax eAHHbiH nojibiH ahjihhap 6e3 bhahmbix pa3JiHHHH MeacAy xoHreHHTajib- 
ho cpocuiHMHCfl njiOAOJiHCTHxaMH. npoBeAeHHoe HaMH HccjieAOBaHHe noxa3ajio, hto 
oh npeACTaBJieH xopotxhm ctoji6hxom h nonra CHAAneH 3aB^3bio. no Mepe npnSjiH^ce- 
hha x onjioAOTBOpeHHio b njiOAOJiHCTHxe AH(|)(|)epeHAHpyeTC^ pbnibije c xapaxTepHbi- 
mh nannjiJiOBHAHbiMH xjieTxaMH cexpeTopHoro rana (cm. TaSn. II, 1). 3aB^3b Bepxmra 
h CHanajia l-rHe3AHa5i, Tax xax BbipocTbi hjioaojihcthxob, HanpaBJieHHbie b ijeHTp 3aBH- 
3H, enje He coMXHyTbi (pnc. 1, /, 2). B pe3yjibTaTe axponeTajibHoro pocTa BHyTpeHHHe 
xpaa 3thx BbipocTOB pacnojio>xeHbi Brniorayio Apyr x Apyry. B xoAe nocTreHHTajibHoro 
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Phc. 1. OopMupoBaHHe npHMopfliw ceMfl3anaTKa y Arabidopsis thaliana. 

1,2 — 3aBH3i» c npHMop^HBMH ceMjraaHaTKOB Ha npcwyibHOM (7) h nonepeHHOM (2) cpe3ax; 3,4 — ceMjmHaTKH, B03HHKa- 
iomHe Ha njiaueHTe; 5 — 9 — pa3BHBaiomHHCH npHMop^HH ceMjraaHaTKa: 7—9 — nonepeHHbie cpe3w npHMop^HH ceMB3a- 
naTKa Ha ypoBHe apxecnopHajibHOH kjictkh (7), ee ocHOBaHHa ( 8 ) h oceBbix pajiOB kjictok (9). a k — apxecnopHajibHax 
mieTKa, o p k — oceBofi paji kjictok, uk k — npoKaMOHajibHbie kjictkh, np n 3 — npoBOflamHH nynoK 33BH3H, n c — npH- 
mopjihh ceMH3anaTKa, ccji — cy63nH ( aepMajibHbiH cjioh, l\,h, h — nepBbifi, BTopon h TpeTHH cjioh iuiaueHTbi. MacuiTaO- 

Hbie JiHHeHKH, mkm: 1 , 2 — 50 ; 3 — 9 — 10. 
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Phc. 2. J^H(J)(J)epeHUHaan5i cTpyiciyp ceMfl3aHanea bo BpeM* AH<jxj>epeHijHauHH Meracnopomrra y Arabidop- 

sis thaliana. 

I — HHHiiHauHfl BHyrpeHHero HHTeryMeirra h uempajibHux KJieroic rHnocTa3ti, Hanajio noeopoTa ceMX3aHaTKa; 2 — hhh- 
UHauwi HapyjKHoro HHTeryMeirra h JiarepanbHbix icneroK rHnocra3bi; 3 — ceMH3anaTOK c MeracnopomrroM, BCTynHBiiiHM 
b Meii03, rHnocra3a crana ABycjioifHOH, bhahm HHHimajiH pacjie; 4 — nonepenHtiH cpe3 3aB»3H c ceMmanancaMH Ha Hanajit- 
hlix craAHax Mefio3a, BHAHa Aoxmaa cenxa. 6 o h — 6a3ajn>Haa o6nacn> Hyuejuiyca, ^ — rraiocxa3a, ueu — HHHiiHanH 
BHyrpeHHero hHT eryMeirra, uz — HHHixHann nHiocra3M, uhu — HHHUHanH Hapyxaioro HHTeryMeirra, up — HHHima- 
jim pacjie, roh — AarepajibHaft o6jiacn> Hyuejuiyca, n c — JioxcHaa ceirra 3aB«3H, m — Meracnopomrr, c — ceMa3anaTOK, 
(p — (JiyHHKyAyc, i \uz — ueHipaiibHbie HHHunajw nmocTasM. OcnuibHue o6o3HaHeHJM xexce, hto h Hapwc. 1. Macm- 

Ta6m.ie AHHeHKH, mkm: 1 — 3 — 10, 4 — 50. 


cpacTarow (06 otom CBM^eTejibCTByiOT h AaHHbie b jiHTepaType — Hill, Lord, 1989; 
Smyth et al., 1990; Skinner et al., 2004) B03HHKaeT cema, a 3 aBA 3 b cTaHOBHTca jio^kho 
2 -rHe 3 AHOH (pnc. 2, 4). Cjie/jyeT noAHepKHyrt, hto y A. thaliana otot npouecc nponc- 
xoaht enje ,qo Hanana Meno 3 a b MeracnopouHTe, Tor^a KaK y C. bursa-pastoris oh cabh- 
Hyr Ha 6 onee no3AHK)K) craAHio pa 3 BHraa — nepnoA 3aBepinem«i MeracnoporeHe3a 
(IIIaMpoB, 2002a; Shamrov, 2002). 
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B Ka>KflOM nnoAOJiHCTHKe npoxoAHT npOBOA^mHH nynox (pnc. 1,/). KpoMe toto, 
nynKH AH(|)(|)epeHi^HpyK)TC^ b MecTax xoHreHHTajibHoro cpacTaHM Hapy>KHbix KpaeB 
nnoAOJiHCTHKOB (pnc. 1, 2). Ohh (J)opMHpyioTC5i cHanajia b ocHOBaHHH 3aB^3H, a 3aTeM 
nocTeneHHO no Been ee ajihhc. B more 3aB5i3b OKa3biBaeTC5i CHa6>xeHHOH HeTbipbMfl 
npoBOA^mnMH nynxaMH, CB5i3aHHbiMH MOKAy co6oh. 

njiaueHTai^na napneTajibHafl Ha paHHnx CTa^n^x pa3BHTHH n cyTypajibHO-yrjiOBaa 
nocne CMbiKaHM BHyrpeHHnx KpaeB hjioaojihcthkob b ijeHTpe 3aB5i3H. CeM5i3aHaTKH 
pacnojiaraiOTca AByMfl p^aMH b xa>KAOM miOAOJiHCTHKe (pnc. 1 ,1,2; 2, 4). 

IIpHMopAHH ceMH3anaTKa. B jinTepaType no ceM. Brassicaceae cymecTByeT MHe- 
Hne, hto npnMopAHH ceM^3anaTKa abjuictcji 3-30hhbim, t. e. b o6jiacTH HHHijHaijHH ce- 
M^3anaTKa kjictkh njiaijCHTbi nepBon n BTOpon 30H (anHAepMbi n cy6anHAepMbi) acjwt- 
ca aHTHKJiHHajibHO, TorAa Kax b TpeTben 30He (Hn^ceneHcamne cjioh) AeJieHHfl kjictok 
nponcxoA^T b mo6wx HanpaBJieHHJix, b tom hhcjic n nepHKJiHHajibHO (Bouman, 1984; 
Sumner, van Caeseele, 1988). ,ZJaHHbie othochtcjibho nepBbix CTa ahh <J)opMHpoBaHH5i 
ceMJBanaTxa y A. thaliana npOTHBopeHHBbi: no mhchhio oahhx aBTOpOB (Hill, Lord, 
1994), nepHKJiHHajibHbie AeJieHHfl nponcxoAAT npeHMymecTBeHHO b cy6anHAepMajib- 
hom cnoe njiai^eHTbi, no mhchhio Apyrnx (Schneitz et al., 1995) — b TpeTbeM cnoe. Harne 
HCCJieAOBaHHe CBHAeTejibCTByeT o tom, hto b MecTe HHHijHaijHH ceMJBanaTKa b cy6- 
3nHAepMajibHOM cnoe AH(j)<|)epeHijHpyeTC5i KpynHaa KJieTKa (pnc. 1, 5), KOTopaa, Kax h 
HH>Kejie>KamHe kjictkh TpeTbero cjioji njiaijeHTbi, AeJiHTca nepHKJiHHajibHO (Ta6ji. 1, /). 
3aTeM BCJieACTBHe «CMemeHH5i» cjiocb npHMopAHJi ceMJBanaTKa othochtcjibho hcxoa- 
hbix cjioeB njiaijeHTM BepxH^a np0H3B0AHaa noAejiHBineHCfl cyGanHAepMajibHOH kjictkh 
CTaHOBHTca apxecnopHajibHOH kjictkoh, a hh>kh5I5i npoH3BOAHa^ BMecTe c AepHBaTaMH, 
B03HHKIHHMH B pe3yJIbTaTe ^eJICHHH KJICTOK TpeTbCTO CJI05I nJiai^dlTBI, o6pa3yiOT OCeBOH 

pjiA (pnc. 1, 4 — <5; Ta6ji. I, 2, 5). Taxon xapaxTep a^jichh^ kjictok njiaijeHTbi no3BOJUieT 
AHamocTHpOBaTt CTpoeHHe HyijejiJiyca c caMbix paHHHx CTa^HH pa3BHTH5i — hmchho 
noA apxecnopneM (b AaJibHeHineM MeracnopoijHTOM h 3apoAbiineBbiM mcihkom) 6yAeT 
(J)opMHpoBaTbC5i 6a3ajibHa^ o6jiacrb HyijejiJiyca. 

CorJiaCHO THnOTe3e AHTO-rHCTOJIOTHHCCKOH 30HaJIbH0CTH, B C(f)OpMHpOBaHHOM npH- 
mopahh ceM^3anaTKa A. thaliana cnmaeM B03M0>KHbiM BbiAeJiHTb cjieAyiomHe 30Hbi: 
nepHtJiepHHecKyio (araiAepMajibHbiH cjioh), annKajitHyio (AH<f)<f)epeHijHpyioiAHec5i 
apxecnopHajibHbie kjictkh b cydanHAepMajibHOM cjioe), JiaTepajitHyio (kjictkh cydann- 
AepMajibHoro cjioji HH^ce ypoBHfl apxecnopHajibHbix kjictok) h 6a3ajibHyio (npOAOJib- 
Hbie pww kjictok noA cydanHAepMon) (pnc. 1, 6 ). ^H(f)(f)epeHijHaijH5i nepexoAHOH 30- 
Hbi npHMopAH^ ceM^3anaTKa (pnc. 2,1,2) nponcxoAHT b ijeHTpo6e>KHOM HanpaBJieHHH. 
Kjictkh 3toh 30Hbi hmciot abohctbchhoc npoHcxo>KAeHHe: OAHa nacTb (ijeHTpajibHafl) 
o6pa30BaHa npOH3BOAHbiMH 6a3ajibHOH 30Hbi, a Apyraa nacTb — npoH3BOAHbiMH Jia- 
TepajibHOH 30Hbi. nepexoAHa^ 30Ha npeACTaBJieHa oahhm cjiocm TadjiHTHaTbix kjictok, 
KOTOpbiH b <f>opMHpyioiij;eMC5i npHMOpAHH ceM^3anaTKa Kax 6bi pa3AeJweT ero Ha ABe 
Hacra. Ha ypOBHe nepexoAHOH 30Hbi (b AaJibHeHineM (|)0pMHpyeTC^ THnocTa3a) oaho- 
BpeMeHHO c ee AH(|)(|)epeHAHaAHeH hjih nyTb no3^ce B03HHKaiOT HHTeryMeHTbi, Bbirne 
ypoBHa — HyAenjiyc, a HH^ce ypOBH^ — xajia3a h (fjyHHKyjiyc (pnc. 2, 1, 2). Kax noKa3a- 
jih MOJieKyjiapHO-reHeTHHecKHe HCCJieAOBaHiw (GroB-Hardt et al., 2002), y A. thaliana 
b BepxHeH Hacra npHMOpAHH cem3aHaTKa 3KcnpeccHpyeTC^ reH WUS. CHHTe3HpyeMbiH 
npH 3tom cneu;H(J)HHecKHH 6ejioK BbicTynaeT b pojih cnmajia, A^TepMHHHpyioiircro no- 
jio^ceHHe OyAyinero BHyrpeHHero HHTeryMeHTa (Tonorpa(J)HHecKH 3to cooTBeTCTByeT 
nepexoAHOH 30He npHMOpAHH ceM^3anaTKa, corjiacHO npeACTaBJieHH^M IIIaMpoBa, 
20026). Otmcthm, hto HeKOTOpbie aBTOpbi (Schneitz et al., 1995) enre b npHMOpAHH ce- 
M^3anaTKa ycjiOBHO BbmejunoT baojib AncTajibHO-npoKCHMajibHOH och 6yAymHe ochob- 
Hbie 3JieMeHTbi ceM^anaTKa Ha tom ocHOBaHHH, hto AHCTajibHa^ (HyAejuiyc) h npOKCH- 
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Phc. 3. OrpoeHne oTAejibHbix CTpyKTyp ceMJBanaTKa bo BpeMJi MeracnoporeHe3a h pa3BHTHH 3apoflbiuieBoro 

Meinna y Arabidopsis thaliana. 

1 — flHaaa Meracnop; 2 — jiHHefiHaa Terpa^a Meracnop; 3 — 2-a^epHbiH 3apoflbimeBbiH MernoK, Hanano aereHepa- 
uhh KJieTOK jiaTepajibHOH o6jiacTH Hyuejuiyca; 4 — 4-a^epHbiH 3apo^bimeBbiH MemoK. eu — BHyrpeHHHH HHTeryMeHT. 
OcTajibHbie o6o3HaHeHH« Te nee, hto h Ha pwc. 1 h 2. MacniTaGHaa JMHeHKa — 10 mkm. 


ManbHaa (4>yHHKyjiyc) 30hm xapaKTepH3yioTCH pafluajibHOH CHMMeTpHeH b OTJiHHHe ot 
cpeAHeS 3 ohm (xajia3bi). OAHaKO Ha paHHux CTa^rax pa3BHTHH, eme ao AH<|)<|)epeHijHa- 
ijhh HHHAHajieH THnocTa3bi h HHTery mchtob , npHMopAHH cemaanaTKa nonra Ha BceM 
npOTJDKCHHH, 3a HCKJIIOHeHHeM OCHOBaHHfl, TAe OH KOHTaKTHpyeT C TKaHHMH nJiaAeHTBI 
h CTeHKH 3aB^3H, o6jiaAaeT paAHajibHOH CHMMeTpHeH. 

CjieAyeT o6paTHTb BHHMaHHe Ha tot (JiaKT, hto 6a3ajibHaa 30Ha npHMopAHH ceM5i3a- 
naTKa y A. thaliana npeACTaBJieHa He oahhm, a AsyMH occbmmh pjiabmh (pnc. 1, 4 — 9). 
OAHano 3Ta oco6eHHOCTb npo^BJHieTCH jiHUib Ha npoAOJibHbix MeAHaHHbix cpe3ax b ao- 
p30-BeHTpajibH0H nnocKOCTH — b HanpaBJieHHH noBOpOTa ceM^anaTKa (pnc. 1, 4 — 6). 
npH HccjieAOBaHHH cpe3a b cenemiH, opneHTHpOBaHHOM no othouichhio k MeAHaHHOMy 
Ha 90° (b 6HJiaTepajibHOH hjiockocth), b npHMopAHH h AaJiee (fjopMHpyioineMCfl ceM5i3a- 
naTKe BHAeH tojibko oahh oceBOH p«A (pnc. 3, 2, 3). O hoao6hom CTpoeHHH CBHAeTejib- 
CTByeT H aHaJIH3 AaHHbIX, B TOM HHCJie HJIJHOCTpaiJHH, no <f)OpMHpOBaHHK> npHMOpAM 
ceM^3anaTKa y Apyroro 3KOTHna (Landsberg erecta) A. thaliana (Schneitz et al., 1995). 
HajiHHHe AByx npOAOJibHbix p^aob cbhact e jib cTByeT o bo3mohchocth AH<t)<t)epeHijHa- 
Ahh b HyAejuiyce AByx apxecnopHajibHbix kjictok, npn 3tom KaacAOH apxecnopHajibHofi 
KJieTKe cooTBeTCTByeT co6ctbchhmh oceBOH p«A, nocpeACTBOM KOToporo ocymecT- 
BJiaeTCfl cb^3b c npoBOOTmeH CHCTeMoii njiaijeHTbi h 3aB5i3H b AejioM. B p^Ae cjiynaeB 
mm HabjiioAajiH (JiopMHpOBaHHe b cybanHAepMajibHOM cjioe AByx KpynHbix kjictok, ot- 
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jiHnaioiUHxcfl ot OKpy^caiomHx KJieTOK KpynHbiMH pa3MepaMH h njioraoH u;HTonjia3MOH 
(pHC. 1 ,4,5; Ta6ji. I, 2). B JiHTepaType a^ ceM. Brassicaceae yxa3biBaioT Ha o6pa30- 
BaHHe Kax OAHOXJieTOHHoro, Tax h MHoroxjieTOHHoro apxecnopHfl (EejweBa, Poahoho- 
Ba, 1983; Sumner, Van Caeseele, 1988). ^pyroS ocoSchhoctbio ABJiaeTCH acHMMeTpHH- 
hoctb CTpoeHM JiaTepajibHOH 30Hbi npHMopAiw ceM^3anaTKa y A . thaliana — kjictkh 
cyGanHAepMajibHoro cjioa He o6pa3yiOT cnnoniHoro xojibija (Ha nonepenHOM cpe3e) bo- 
xpyr amucajibHOH nacra apxecnopHajibHOH KJieTKH (pnc. 1, 7). 

HyuejiJiyc. B jiHTepaType CTpoeHHe HyijejiJiyca onncbiBaeTCfl b caMbix o6ihhx nep- 
Tax. YKa3biBaiOT name Bcero, hto b HeM mo>xho BbmejiHTb anHAepMajibHbiii h cyGami- 
AepManbHbie cjioh (Robinson-Beers et al., 1992; Schneitz et al., 1995; Schneitz, 2000) 
hjih anHKajibHyio h 6a3ajibHyio nacra, pa3pymaiomHec5i b pa3Hoe BpeMfl (Cokojiob, 
1975; EejweBa, PoAHOHOBa, 1983). Tun ceMfl3anaTxa no CTpoeHHio h pa3BHTHio Hyijeji- 
jiyca xapaKTepH3yiOT o6bihho xax TeHyHHyijejiJiflTHbiH. OAHaxo HexoTopbie aBTopw 
(Schneitz et al., 1995), hcxoaa H3 cneitH(J)HKH CTpoeHH# HyijejiJiyca (MeracnopoijHT pac- 
nojio>xeH HenocpeACTBeHHO noA anHAepMoii) h npeACTaBJieHHH K. Dahlgren (1927), 
onpeAejiHiOT ceM5i3aHaTOx Kax CHHAepMajibHbiH h TeHynHyitejuniTHbiH. CneAyeT OTMe- 
THTb, hto b ceM. Brassicaceae onHcaHbi TeHyHHyitejuwTHbie, xpaccHHyijejiJiTrHbie h ce- 
M^3anaTXH nepexoAHoro rana (EejweBa, PoAHOHOBa, 1983). Ha ocHOBaHHH ocoOeHHO- 
CTeii reHe3Hca HyijejiJiyca mbi cnmaeM B03M0>XHbiM oraecra ceM^3anaTOX A. thaliana 
x npoMe>xyTOHHOMy, MeAHOHyitejiJisiTHOMy, rany (Shamrov, 1998; IIlaMpoB, 1999, 
20026). B HeM OTcyTCTByeT annxajibHafl o6jiacTb, hjih napHeTajibHaa TxaHb (npH3Hax 
TeHyHHyijejiJiflTHoro ceMfl3anaTxa), ho xpoMe anHAepMbi hmciotca 2-cjioHHa^ 6a3ajib- 
Haa h l-cjiOHHaa jiaTepajibHaa oGjiacra (npH3Hax xpaccHHyAejiJisiTHoro ceMH3anaTxa) 
(pnc. 2, 2, 3; 3, 2, 3; 4). 

B HyijejiJiyce c nepBbix CTaAHH pa3BHTH5i xopomo BbmejiaeTCfl oceBaa Hacra (=6a- 
3ajibHa5i o6jiacTb), xapaxTepH3yioina5iC5i yAJiHHeHHbiMH rycTonjia3MeHHbiMH xjieTxaMH 
(pnc. 2, 1 —5). B xoAe pa3BHraa xjieTXH Bcex cjioeB chjibho BbroirHBaiOTCfl. SnHAep- 
MajibHbie xjieTXH nocTeneHHO yroiomaiOTCfl, hx 5iApa b anHxajibHOH nacra Hyuejuiy- 
ca CTaHOBflTca npoAOJiroBaTbiMH, a coAep>XHMoe xjieTOX HaHHHaeT AereHepHpoBara. 
HanGojiee oTHeTJiHBO 3th npoijeccbi npoaBJunoTca nocjie CTaAHH TeTpaAbi Meracnop 
(pnc. 3, 2). ^ecTpyxitHH noABepraiOTca Tax>xe xjieTXH JiaTepajibHOH h 6a3ajibHOH o6jiac- 
Ten b6jih3h pacTymero 3apoAbimeBoro Memxa (pnc. 3, 3). B pe3yjibTaTe 3toto noA 3apo- 
AbimeBbiM MernxoM (|)opMHpyeTca oco6a^ xojiOHxoBHAHaa CTpyxTypa (pnc. 4). 

B JiHTepaType coxparaiomyioca xojioHXOBHAHyio xajia3ajibHyio 30Hy Hyijejijiyca 
o6o3HanaiOT xax «HyijejiJi5ipHafl MepHCTeMa» (Manant, 1958), «xajia3ajibHan npojiH({je- 
pHpyiomaa TxaHb» (Schulz, Jensen, 1966,1971; Pollock, Jensen, 1967), Bepo^rao, H3-3a 
AejieHHH, npoHcxoA^ntHx b JiaTepajibHOH oGjiacra Hyijejijiyca, b pe3yjibTaTe Hero nponc- 
xoaht yBejiHneHHe cjioeB. npOBeAeHHoe hbmh nccjieAOBaHHe noxa3ajio, hto 3Ta 30Ha He 
ABJUieTCfl CTpyxTypOH de novo , B03HHxaioineH b pe3yjibTaTe HHTeHCHBHbix AejieHHH xjie- 
tox Hyitejuiyca b6jih3h xana3bi. OHa npeACTaBJweT pe3yjibTaT cneiAKjmnecxoro pa3BH- 
thh Hyitejuiyca h xapaxTepHa am mhothx pacTeHHH c MeAHOHyitejurarabiMH ceMfl3anaT- 
xaMH, y xoTopbix b otjihhhc ot xpaccHHyitejiJMTHbix AH(])<|)epeHAHaAHfl xajia3ajibHOH 
30Hbi Hyitejuiyca Ha noAHyM h nocTaMeHT He npOH30HUia. 3Ta CTpyxTypa paHee hbmh 
6biJia onpeAejieHa xax nocTaMeHTo-noAHyM (Shamrov, 1998; IIlaMpoB, 1999). ConeTa- 
Hne npH3HaxoB nocTaMeHTa h noAHyMa npoHBJiaeTc^ b cjieAyiomeM: HajiHHHe nepnxjiH- 
HajibHbix AejieHHH b JiaTepajibHOH oGjiacra HyijejiJiyca (xax Ha HanajibHbix CTaAHax <f)op- 
MHpoBaHHH jiaTepajibHbix nacTeii noAHyMa); HaMenaioinaflCH AH^epemjHaAHfl cpeAH 
xjieTOX 6a3ajibHOH o6jiacra Hyitejuiyca, npoaBJunomaacfl b tom, hto BepxHHe xjictxh 
OCTaiOTCH yAJiHHeHHbiMH (xax npH B03HHXHOBeHHH nOCTaMeHTa), a HH>XHHe CTaHOBHTCa 
Ta6jIHTHaTbIMH (xax npH B03HHXHOBeHHH HHHAHaJieH AeHTpaJIbHOH HaCTH noAHyMa). 
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Phc. 4. CeMjreaHaTOK Arabidopsis thaliana nepea onjio^oTBopeHHeM. 

3 m — 3apo^bimeBbiH MemoK, mk — MHKponmie, hu — HapyxcHbiH HHTeryMeHT, titid — nocTaMeHTonoAHyM, npnc — 
npoBOAaiAHH nynoK ceMJttanaTKa, p — pa<J>e, cc — cpeAHHH cjioh, x — xaAa3a, a h — shaotcahh. OcTanbHbie o6o3Ha4e- 
hhh Te xce, hto h Ha pnc. 2 h 3. MacniTaGHaa jiHHeiiKa — 10 mkm. 


KneTKH nocTaMeHTO-no^HyMa coxpamnoT aKTHBHOCTb ao cTaAHH no3AHero rjio6yjmp- 
Horo 3apOAbinia, nocjie Hero ohh nocTeneHHO pa3pymaiOTCfl (Ta6ji. II, 4). Oco6chho 
aKTHBHO 3 th npoijeccbi npOHexoA^T b nepHOA (J)opMHpoBaHH3 HyKJieapHoro OHAOcnep- 
Ma (pnc. 5, 7, 2; 6, 7, 2). Xajia3ajibHbiii kohca 3HAOcnepMa, b kotopom OTMenaeTca arpe- 
raijHfl 6ojibinoro HHCJia wep, BepoaTHO, (JiyHKAHOHHpyeT b KanecTBe raycTOpHH noAo6- 
ho xajia3ajibHOH KJieTKe rejio6HajibHoro OHAOcnepMa, o neM CBHAeTejibCTByiOT h Jimepa- 
TypHbie AaHHbie (Herr, 1999). 

npOBeAeHHbiH aHajiH3 noKa3aji, hto nocTaMeHTO-noAHyM xapaicrepeH h rjvl mhothx 
Apyrnx bhaob ceM. Brassicaceae (Prasad, 1974,1979; Vijayaraghavan, Prabhakar, 1981; 
EeimeBa, PoAHOHOBa, 1983). Bpem ero cymecTBOBaHHfl BapbHpyeT h bo MHoroM TaKCO- 
HOcneAH(J)HHHo: pa3pymaeTca ao onjiOAOTBOpeHHfl y Brassica campestris (Rathore, 
Singh, 1968), coxpaHfleTca ao CTaAHH no3AHero rjio6yjnipHoro y Arabidopsis thaliana 
(HaniH AaHHbie), cepAenKOBHAHoro y Lepidium sativum , Thlaspi arvense hjih TOpneAO- 
BHAHoro 3apOAbima y Brassica rapa (Prasad, 1979) h mokct npHcyTCTBOBaTb b 3pejiOM 
ceMeHH y C. bursa-pastoris (Prasad, 1979; IIIaMpOB, 2002a). 

HHTeryMeHT. CeM^3anaTOK y A. thaliana 6HTerMajibHbiH, c 3Hr3aroo6pa3HbiM 
MHKponHJie, o6pa30BaHHbiM o6ohmh HHTeryMeHTaMH (pnc. 4). HHTeryMeHTbi <f>opMH- 
pyiOTca H3 anHAepMajibHbix HHHijHajieH (Schneitz et al., 1995) b cooTBeTCTBHH c Aep- 
MajibHbiM ranoM (IIIaMpOB, 2003). nepBbiM B03HHKaeT BHyrpeHHHH HHTeryMeHT. 3ajio- 
^CeHHe HHTeryMeHTOB npOHCXOAHT B BHAe KOJIbljeBblX BaJIHKOB, HTO XOpOIHO BHAHO npH 
HccjieAOBaHHH ceM^3anaTKa noA CKaHHpyiomHM ajieiopoHHbiM MHKpocKonoM (Kuang 
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3 Hd 



Phc. 5. OopMHpyiomeecfl ceiwi Arabidopsis thaliana Ha cte^hh 3HroTbi h nepBbix p 3H,nocnepMa. 

1 — o6ihhh BHfl ceMeHH Ha npo^oJibHOM cpe3e, 2 — MHKponHJiapHaa h xana3ajibHaa nacTH ceMeHH. 6 m — «6a3anbHoe Te- 
jio», 6 9 hu — BHyTpeHHaa anHflepMa HapyxcHoro HHTeryMeHTa, 3z — 3nroTa, h 9 e u — HapyxcHaa annaepMa BHyrpeHHero 
HHTeryMeHTa, H9HU — HapyxcHaa annaepMa HapyxcHoro HHTeryMeHTa, 9nd — 3H^ocnepM. OcTajibHbie o6o3HaHeHHH Te 
7 K e, hto h Ha pnc. 2—4. MacuiTa6Hbie jihhchkh, mkm: 1 — 20, 2 — 10. 


et al., 1995), h cnoco6 hx pa3BHTHJi bo MHoroM OAHoraneH. 3T0My npeAinecTByiOT 
HHTeHCHBHbie aHTHKJIHHaJIbHbie AeJieHHfl OIIHAepMaJIbHMX KJieTOK C AOp3aJH»HOH CTO- 
pOHbi Ha ypOBHe nepexoAHOH 30 hbi npHMOpAHfl ceMJBanaTKa. Bo3HHKaiOT BbiTAHyrae b 
pa^HaJIBHOM HanpaBJieHHH KJieTKH, HaCTb H3 KOTOpbIX CTaHOBHTCfl HHHIJHaJUIMH, npH 
3TOM HX pa3MepbI, B TOM HHCJie 5IAep, yBeJIHHHBaiOTCfl. B o6jiaCTH HHHAHaUHH HHTery¬ 
MeHTa BbmeimeTCfl 2-cjioiiHa5i MepHCTeMaTHHecKaa 30Ha (Ta6ji. I, 3). Ee rycTonjia3MeH- 
Hbie KJieTKH Aejurrca CHanajia HaKJioHHO hjih nepHKJiHHajibHO (pnc. 2, 1 — 3), npH 3 tom 
B epxymKy (fjopMHpyioinerocfl HHTeryMeHTa Bcer^a 3aHHMaeT TepMHHajibHaa hhhijh- 
ajib (pnc. 3,2). IIocjieAHflfl acjihtca tojibko HaKJioHHO b 6H<f)aijHajibHOM pHTMe, OTAe- 
j vix bhh 3 KJieTKy, ocTaiomyiocfl b cocTaBe to oahoto, to Apyroro cjioa HHTeryMeHTa 
(pnc. 4). 

CjieAyiOHj;eH oco6eHHOCTbio pa3BHTH5i HHTeryMeHTa 5iBJi5ieTC5i Heo6biHHbiH cnoco6 
<|)0pMHp0BaHH5i HHTeryMeHTajibHoro TaneTyMa, hjih 3haotcjih^. Y pacTeHHH c 3<f)eMep- 
hbim HyijeJiJiycoM (KaK npaBHJio, 3to TeHyHHyijejiJuiTHbie ceMJBanaTKH) kjictkh BHyT- 
peHHeii anHAepMbi HHTeryMeHTa (BHyTpeHHero b 6nTerMajibHbix ceMJBanaTKax) TpaHC- 
(|)opMHpyiOTC^ b KJieTKH 3HAOTejiM. OAHaKO y A. thaliana , KaK h b cjiynae C. bursa-pas- 
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Phc. 6. Co3peBaiomee ceMa y Arabidopsis thaliana. 

1 — 3 — cxeMa (7), xajia3ajibHaa nacxb ( 2 ), HHxeryMeHXbi h 3HflocnepM (5) ceMeHH Ha cxa^HH no3flHero rjioGyjiapHoro 3a- 
po^bima, BHjiHbi ocTancH pa3pymaiomerocfl nocxaMeHxo-nofluyMa, oGojiohkh KJiexoK nmocxa3bi JiHrHmJwuHpoBaHbi; 4 — 
HHTeryMeHTbi h 3HflocnepM Ha cxa^HH xopne,noBHflHoro 3apoflbima; 5 , 6 — cxeMa 3pejioro ceMeHH (5) h CTpoeHHe ceMeH- 
hoh Koxcypu (6). 3ap — 3apoflbiin, swn — 3H,aoxecxa. OcTanbHbie o6o3HaHeHH« Te ace, hto h Ha pnc. 2—5. MacmxaGHbie 

jiHHeHKH, mkm: 1,5 — 50; 2 — 4 , 6 — 20. 
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toris (IIlaMpoB, 2002a; Shamrov, 2002), CHTyaijHH c AH^xjjepeHUHaijHeH 3haotcjihh 
HHan. 

B nepHOfl co3peBaHHH 3apOAbimeBoro MeniKa kjictkh BHyrpeHHeH anHAepMbi BHyr- 
peHHero HHTeryMeHTa HanHHaiOT AeJiHTbcn nepHKJiHHajibHO, npnneM 3 th AeJieHHH hbjih- 
k>tc h AH(|)({)epeHij;HpyK)iii;HMH: BHyTpb otacjihiotch kjictkh Oojibihhx pa3MepOB h c 6o- 
jiee KpynHbiM hapom (Ta6ji. II, 2, 3). B c(f>opMHpOBaHHOM ceMH3anaTKe BHyrpeHHHH ann- 
AepMa CTaHOBHTCH 2 -cjiohhoh c aSaKCHajibHOH CTOpOHbi (hhhchhh rpaHHua HaxoAHTCH 
Ha ypoBHe anranoA, a BepxHHH — Ha ypOBHe BTOpHHHoro HApa ijempajibHOH kjictkh 3a- 
pOAbimeBoro MeniKa) h 3-cjiohhoh — c a^aKcnajibHOH (pnc. 4). BHyrpeHHHH cjioh npe- 
o6pa3yeTca b ohaotcjihh, a Apyrne cjioh — b cpeAHHe. TaKHM o6pa30M, b c<j>opMHpo- 
BaHHOM ceMH3anaTKe BHyrpeHHHH HHTeryMeHT HMeeT HeoAHHaKOBoe CTpoeHHe: c a6aK- 
CHaJIbHOH CTOpOHbi COCTOHT Ha 60 JIbIHCM npOTHHCeHHH H3 3, a B oOjiaCTH MHKpOnHJie H3 
2 cjioeB, c aAaKcnajibHOH CTOpOHbi — H3 2—4 cjioeB. 

Hapy^KHbiH HHTeryMeHT xapaKTepH3yeTCH HeKOTOpon cnen;H<f)HKOH b pa3BHTHH. 
npejKAe Bcero, c a6aKcnajibHOH CTOpOHbi oh pa3BHBaeTCH ObiCTpee h oto onpeAejie- 
ho BeKTOpOM noBOpOTa ceMa3anaTKa. C aAaKcnajibHOH CTOpOHbi tojibko anHKajibHbie 
npOH3BOAHbie HCXOAHO 2-CJIOHHOH HHHIIHaJIbHOH 30HbI HBJIHIOTCH CaMOCTOHTCJIbHblMH 
(pnc. 2, 3) h o6pa3yioT cBo6oAHyio nacTb HapyncHoro HHTeryMeHTa, BXOAAmyio b cocTaB 
3K30CT0Ma MHKponiuie. Ba3ajibHbie HHHijHajibHbie kjictkh HapyncHoro HHTeryMeHTa BMec- 
Te c nacTbio HHHijHajieH cMe^KHOH oOjiacTH ({)yHHKyjiyca b xoAe KOHreHHTajibHoro cpac- 
Tamvi o6pa3yiOT pa$e. B kohchhom cneTe HapyacHbiii HHTeryMeHT OKa3biBaeTCH npen- 
MymecTBeHHO 2 -cjiohhbim h jihhib b aAaKcnajibHOH o6jiacra hhcjio ero cjioeB, bxoah- 
iahx b cocTaB pa4>e, yBejiHHHBaeTCH ao 3—4 b c(f)opMHpoBaHHOM ceMH3anaTKe (pnc. 4) h 
5—6 b npoijecce 3HroToreHe3a (pnc. 5, 2). 

Ilocjie onjiOAOTBOpeHH^ nponcxoAHT TpaHC<])opMaAHH KjieTOK HHTeryMeHTOB, b pe- 
3yjibTaTe nero <}>opMHpyeTCH ceMeHHan Koncypa (pnc. 5, 7,2; 6,7— 6). B HapyjKHOM 
HHTeryMeHTe kjictkh HapyncHOH anHAepMbi, BbiTHHyrbie baojib pa3BHBaiomerocH ce- 
MeHH Ha rjioOyjiHpHOH (pnc. 6, 5; Ta6ji. II, 4) h ccpachkobhahoh craAHHx pa3BHTHH 3a- 
pOAbima, nocTeneHHO yBejiHHHBaiOTCH b paAHajibHOM HanpaBJieHHH h co CTaAHH Top- 
neAOBHAHoro 3apOAbima 3anojiHHK)TCH cjiH3bio. B KjieTKax BHyrpeHHeH amiAepMbi co 
CTaAHH TOpneAOBHAHoro 3apOAbima BHyrpeHHHe TaHreHijHajibHbie h Oojibinaa nacTb 
paAHajibHbix ctchok CTaHOBHTCH ynjiomeHHbiMH (pnc. 6, 4). Bo BHyTpeHHeM HHTery¬ 
MeHTe KJieTKH Hapy^CHOH anHAepMbi h cpeAHero cjioh b xoAe pa3BHTHH BbrrnrHBaioT- 
ch, CHJibHO BaKyojiH3HpyiOTca (pnc. 5, 2; 6, 3; Ta6ji. II, 4), npH otom b ocHOBaHHH cpeA¬ 
Hero cjioh OTMenaeTca o6pa30BaHHe mcjikhx kjictok, b pe3yjibTaTe nero HHTeryMeHT 
b 6a3ajibHOH Hacra CTaHOBHTCH 3—4 -cjiohhbim (pnc. 5, 2). Ilocjie ctbahh TopneAO- 
BHAHoro 3apOAbima kjictkh HapyncHOH anHAepMbi h cpeAHero cjioh nonra nojiHOCTbio 
pa3pymaiOTca (pnc. 6, 4). Kjictkh ohaotcjihh TaKHce BaKyojiH3HpyiOTCH h co ctbahh tjio- 
OyjinpHoro 3apOAbima b hhx HanHHaeT HaKanjiHBaTbcn nnrMeHT (pnc. 6, 5; Ta6ji. II, 4). 
B AaJibHeHineM ohh pa3pymaioTCH h (JiparMeHTbi o6ojiohck BMecTe c ocTaTKaMH KJie- 
tok Hapy>KHOH anHAepMbi h cpeAHero cjioh <f)opMHpyioT KOpHHHeBbiH nHmeHTHbiH 
cjioh, KOTOpbiH npHAaeT abct 3pejiOMy ccmchh (pnc. 6, 6). Pe3yjibTaTbi Hamero Hccjie- 
AOBaHHH nojiHOCTbio coBnaAaiOT c AaHHbiMH, nojiyneHHbiMH paHee (Beeckman et al., 
2000 ). 

Ha ocHOBaHHH AaHHbix no reHe3Hcy HHTeryMeHTOB mohcho 3aKJiioHHTb, hto ccmh 
y A. thaliana 3HAOTecTajibHoe, xapaKTepHoe rjvl mhothx bhaob ceM. Brassicaceae (Po- 
AHOHOBa, 1992). CeMeHHaa Koncypa npeACTaBjieHa npeHMyniecTBeHHO npOH3BOAHbiMH 
HapyjKHoro HHTeryMeHTa (HapyHCHaa anHAepMa H3 cjiH3eBbix kjictok h BHyrpeHHHH ann- 
AepMa H3 KJieTOK c yrojiiiieHHHMH — 3HAOTecTa) h nnrMeHTHbiM cjiocm H3 ocTaTKOB 
BHyTpeHHero HHTeryMeHTa (pnc. 6, 6). 
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Xajia3a cocTaBJiaeT oraocHTejibHO Hebojibmyio nacTb KaK ceM5i3aHaTxa, TaK h ceMe¬ 
HH (pnc. 4; 5, 7; 6, 3) h MO>xeT 6biTb onpeflejieHa Kax Me30xajia3a (Shamrov, 1998; UlaM- 
pOB, 1999, 2004). IIpOBOAfliUHH nynox H3 <f)yHHxyjiyca bxoaht b xajia3y b bhac bopohkh 
h 3aKaHHHBaeTC5i b6jih3h rHnocTa3bi. B npOBOA^meM nynxe c<f>opMHpoBaHHoro ceMH3a- 
naTxa AH(|)(|)epeHi^HpyK)TC^ TpaxeHAbi h 3JieMeHTbi <fmo3Mbi (pnc. 4). 

Kax h y OojibniHHCTBa xpecTOijBeTHbix (Bocquet, 1959; Prasad, 1977a, b; Vijayarag- 
havan, Prabhakar, 1981), y A. thaliana b ceM5i3aHaTxe <|)0pMHpyeTC5i rHnocTa3a. IIpH- 
neM Bee aBTOpbi onncbiBaiOT ee b ocHOBaHHH Hyijejmyca h HHTeryMeHTOB Ha rpaHHije 
c xajia30H. K rnnocTa3e toaxoaht npOBOAfliAHH nynox. OAHaxo reHe3HC ranocTa3bi 
He 6biJi npocjie^ceH h ee HajiHHHe OTMenaiOT jihihb nepeA onnoAOTBOpeHHeM hjih bo Bpe- 
ma pa3BHTH^ ceMeHH. Hame HccneAOBaHHe noKa3ajio, hto HHHijHajibHbie KJieTKH th- 
nocTa3bi AH(|)(|)epeHAHpyK)TC^ Ha CTaAHH apxecnopHajibHOH xjictxh Ha ypOBHe ocHOBa- 
hha BHyTpeHHero HHTeryMeHTa, npnneM CHanajia BbiAeJunoTca ijeHTpajibHbie xjictxh 
( pnc. 2, 7), 3aTeM (fjopMHpyeTca eAHHbiii cjioh (pnc. 2, 2, 3). TabjiHTHaTbie KJieTKH ra- 
nocTa3bi, opHeHTHpOBaHHbie nepneHAHxyjrapHO och ceMjmnaTxa, xapaxTepH3yiOTC5i 
iuiothoh AHTonjia3MOH. IIocTeneHHO ranocTa3a CTaHOBHTca 2 -cjiohhoh h npHHHMaeT 
<f)opMy naum (pnc. 4). Ha paHHHX CTaAirax 3M6pHoreHe3a (no3AHHH rjiobyjmpHbiH 3apo- 
ABirn) HaHHHaeTca HHrHH(|)HxaLAni xjieTOHHbix CTeHOK (pnc. 6, 2; Tabji. II, 4), nocjie Hero 
coAep^cHMoe xjieTOx 3anojnuieTC5i TaHHHaMH. B 3pejiOM ceMeHH rHnocTa3a coxpaiweTCfl 
(pnc. 6, 6). 

OyHHKyjiyc. CeMH3anaTOK (JjyHHxyjrapHbiH. OyHHxyjiyc oneHb ajihhhbih. Kax yace 
6biJio yxa3aHO Bbime, y A. thaliana b xoac xoHreHHTajibHoro cpacraHHa cmoxhbix nac- 
Teii <f)yHHxyjiyca h Hapy>XHoro HHTeryMeHTa B03HHxaeT CHHTeTHHecxaa CTpyxTypa pa<f)e 
(pnc. 2, 3; 4), hto oneHb Ba>XHO ynHTbiBaTb npH HHTepnpeTaijHH MOp<f)OJiorHHecxoro th- 
na ceMH3anaTxa. 

Mop4>ojiorHHecKHH Tnn ceMsnanaTKa. B xoAe pa3BHTira, HanHHaa co CTaAHH apxe- 
cnopHajibHOH xjieTXH (pnc. 1, 6 ), ceMunanaTOX HaHHHaeT noBOpanHBaTbca (pnc. 2,7—5), 
npH 3 tom MHxponnjie oxa3biBaeTca p^aom c <f)yHHxyjiycoM. 3 tot npoijecc conpoBo>XAa- 
eTca AsycTOpOHHHM h3th6om HHTeryMeHTOB b bhac Ayrn (pnc. 4). B nepHOA <|)opMHpo- 
bbhm ceMA3anaTxa HCxpHBiweTCH h ocb 3apOABimeBoro Memxa (pnc. 3, 4\ 4). nocjie 
onjiOAOTBOpeHHa H3ra6 ceMeHH CTaHOBHTca noAKOBOo6pa3HbiM (pnc. 5, 7; 6, 7). 3apo- 

ABIHI, AOCTHTHyB TOpneAOBHAHOH CTaAHH, npOXOAHT Aajiee B CBOeM pa3BHTHH TpOCTe- 
BHAHyio h U-o6pa3Hyio CTaAHH, xorAa H3rH6aioTCH ccmhaojih h BepxHHH nacTt rnnoxo- 
thjih, a caM oh b BHAe noAxoBbi noBTOpaeT h3th6 OHAOcnepMa ot MHxponnjie ao rnno- 
CTa3bi (pnc. 6, 5). 

noBOpOT ceMa3anaTxa h ceMeHH conpoBoacAaeTca acHMMeTpHHHbiM poctom HHTery¬ 
MeHTOB c AOp3ajibHOH CTopoHbi, b pe3yjibTaTe Hero HHTeryMeHTbi b otoh nacra oxa3biBa- 
lOTca AJiHHHee. KpoMe Toro, b MecTe BeHTpajibHoro H3rn6a nponcxoAHT (J)opMHpOBaHHe 
«6a3ajibHoro Tejia», CTpoeHHe xoTOporo uinpoxo obcjoxAaeTca. B ero o6pa30BaHHH mo- 
ryT npHHHMaTb ynacrae HHTeryMeHTbi, xajia3a, pa(|)e (Bocquet, 1959; Prasad, 1977b; 
Bouman, 1992). K. Prasad (1977b) npeAJio>xHji pa3JiHnaTb 4 rana (Brassica, Farsetia, 
Lepidium h Coronopus) CTpoeHHa 6a3ajibHoro Tejia. OAHaxo xpHTepHH, nojio^ceHHbie b 
ocHOBy pa3AejieHH^ othx ranoB, He oneHb neTxne. TeM bojiee He noHarao, hto aBTOp 
noHHMaji noA cybxHJiapHOH TxaHbio (Bepoarao, xajia3y). AHajiH3 jiHTepaTypHbix h opn- 
rHHajibHbix AaHHbix no pa3BHTHio ceMa3anaTxa h ceMeHH y Arabidopsis thaliana h Cap- 
sella bursa-pastoris no3BOjmeT npeAnojio^CHTb, hto y bojibiHHHCTBa bhaob ceM. Brassi- 
caceae b o6pa30BaHHH 6a3ajibHoro Tejia npHHHMaiOT ynacTHe npeHMymecTBeHHO HHTe¬ 
ryMeHTbi, xoTOpbie c aAaxcnajibHOH ctopohw ceMeHH coctoht H3 bojibinero nncjia cjioeB 
xjieTOx no cpaBHeHHio c abaxcnajibHOH CTOpOHOH. Y C. bursa-pastoris HHTeryMeHTbi 
xojibijeBHAHbie Ha BceM npOTjnxeHHH h 6a3ajibHoe Tejio o6pa30BaHO tojibxo hmh. B ot- 
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jiHHHe ot 3Toro BH^a, y A. thaliana HapyjKHMH HHTeryMeHT KOJitueBHAHMH tojibko c 
a6aKCHajitHOH ctopohm h b objiacra MHxpomuie, Tor^a KaK c auaxcnajibHOH ctopohm 
oh nojiyKOJitueBH^HBiH h bxoaht BMecTe c HacxbK) (jjyHHKyjiyca b cocTaB pa<}>e. TaKHM 
o6pa30M, 6a3ajiBHoe Tejio b otom cjiynae o6pa30BaHO BHyrpeHHHM HHTeryMeHTOM, HHTe- 
ryMeHTajitHOH nacTLio h, bo3mojkho, HmxejiOKamHMH hcckojilkhmh cjiojimh (jjyHHxy- 
jiapHOH nacra pa<j>e. 

B nojn>3y Hamero BMCKa3MBamra o tom, hto ocHOBHyio pojit b o6pa30BaHnn «6a- 
3ajibHoro Tejia» HipaioT HHTeryMenrM, cBH^eTejitCTByioT MOJieKyjrapHO-reHeraHecxHe 
HCCJieAOBaHiw no H3yHeHHio Mop(})OJiorHH ceMjnanaTxa y MyraHTHMx pacTeHHH A. tha¬ 
liana (Robinson-Beers et al., 1992; Schneitz et al., 1995; Angenent, Colombo, 1996; 
Schneitz, 2000). IIpoK^e Bcero 6mji CAenaH bmboa o He3aBHCHMMx nporpaMMax pa3BH- 
th a Ana xa^KAoro HHreryMeHTa ceMJBanaTxa. Tax, ceMa3anaTKH ant MyraHTOB non- 
hoctbk) jmiueHbi HHTeryMeHTOB h HanoMHHaioT co6oh cnopaHrao(})opbi npeAKOB ccmch- 
HbEX pacTeHHH. y MyraHTOB ino B03HHKaeT TOJIBKO BHyipeHHHH HHTeryMeHT, npH 3TOM 
ceMa3anaTOK HanoMHHaeT no CTpoeHHio ceMJBanaroK rojioceMeHHMx c oahhm HHTery¬ 
MeHTOM. y MyraHTOB bell , bell h fee/3 BHyipeHHHH HHTeryMeHT He pa3BHBaeTca, a BMec- 
to HapyacHoro HHreryMeHTa B03HHKaeT CTpyxrypa b bhac KOJiOKOJia. y Myrairra sup 
H3MeHaeTca xoa pa3BHraa ceMjnanaTxa, kotopmh b npouecce pa3BHTHa bmccto xaMiiH- 
HOTponHoro, xapaxrepH3yioiuerocji HajiHuneM pa<}>e, CTaHOBHrca opTOTponHMM hjih re- 
MHTponHtiM, npn otom HHTeryMeHTLi oKa3MBaioTca KOJiBueBHAHBiMH h o6pa3yiOT Tpy6- 
KOo6pa3Htie CTpyxrypM c paAHajitHOH CHMMeTpneH (Gaiser et al., 1995). He3aBHCHMtie 
nporpaMMti pa3BHraa HMeioT, Bepoarao, h cjioh HHTeryMeHTOB, o neM cBHAeTejn>CT- 
ByiOT AaHHBie, nojiynemiMe no pa3BHTHio ceMemi y A. thaliana (axoran Columbia) b 
ycjiOBHHx HeBecoMOCTH KOCMOca (Kuang et al., 1996). Tax, BHyipemraa amiAepMa BHyr- 
pemiero HHTeiyMeHTa b 3Cmhmx ycjiOBHax cnocobHa x (J)opMOo6pa3yiomeH AeaTejn*- 

HOCTH - o6pa30BaHHK) 3HAOTeJIHH H OAHOTO (c abaXCHaJIBHOH CTOpOHBl) HJIH AByX 

(c aAaKcnajitHOH) cpeAHHx cjioeB. B ycnoBHax xocMoca cpeAHHe cjioh bo BHyipemieM 
HHTeryMeHTe He o6Hapyxcem>i. Hapyacm»iH HHTeryMeHT b ochobhoh Hacra coctoht H3 
Asyx cjiob. KaK 6mjio yxa3aHO Btirne, ctchxh KJieTOK BHyipemieH amiAepMM b npouecce 
pa3BHTHa npHobpeTaiOT BTopHHHtie yTOJiiuemra h o6pa3yiOT 3HAOTecTy. B HapyjKHOH 
anHAepMe xjieTOHHtie o6ojiohxh He yrojiiuaiOTca. B ycjiOBHax xocMoca (Kuang et al., 
1996), Bepoarao, CMeHaeTca nporpaMMa pa3BHraa h b HapyacHOM HHTeryMeirre MexaHH- 
necxHM h 3aiuHTHUM cjioeM ceMeHHoii Kojxypti craHOBHTca 3K30TecTa, a kjictxh BHyr- 
peHHeii 3nHAepMLi ocTaiOTca TOHKOCTeHHMMH. 

Tenept mbi xotcjih 6m o6cyAHn> Mop(})OJiorHHecKHH ran ceMa3anaTxa y A. thalia¬ 
na. B jnrrepaType ran ceMjnanaTxa b ceM. Brassicaceae onpeuejuiiOT no-pa3HOMy: xaM- 
HHjiOTponHBiH (Pearson, 1933; Rathore, Singh, 1968), aHaaM(j)HTponHMH, aHaxaM- 
minoTponHBiH (EejraeBa, PoAHOHOBa, 1973), aM^HTpoimtiH (Prasad, 1977b). /JamiMe 
no Mop4>ojiorHHecKOMy rany ceMjnaHaTxa y A. thaliana nporaBopeuHBM. IIo mhchhio 
oahhx aBTopoB, ceMjnanaTOK ao oiuiOAOTBopemw xaMmuiOTpomiMH (Coxojiob, 1975; 
Schneitz et al., 1995; Schneitz, 2000), a nocne oiuioAOTBopemw — aHaaM^mpoimtiH 
(Cokojiob, 1975), hjih aM$HrponHMH (Schneitz et al., 1995; Schneitz, 2000). IIo MHe- 
hhk) Apyrnx (Robinson-Beers et al., 1992; Modrusan et al., 1994), ceMjnanaTOK y 3to- 
ro BHAa aM(])HTpoiiHMH. HexoToptie HccjieAOBaTejiH (Misra, 1962; Webb, Gunning, 
1990; Mansfield, Briarthy, 1991a) xapaxTepH3yiOT ceMjnanaTOK y A. thaliana xax aHa- 
TponHtiH. 

H3Becrao, hto b nepBOH KJiaccH^HxauHH Mop4>ojiorHHecxHx (no obiueii Mop<}>ojio- 
thh) ranoB ceMjnanaTxa (Mirbel, 1829) pa3JiHHajm opTOTponHMH, hjih aTponm>iH (npa- 
moh), aHaTponHLiH (obpaiuemiMH), xaMiiHjiOTponHBiH (HCKpHBJieHHtffl) h aM^HTpon- 
Hbiii (ABycTopoHHe H3orHyn»iH) ceMa3anaTKH. IIpH3HaKH, no kotopmm mojxho hachth- 
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<f)HijHpOBaTb ranbi ceMH3aHaTK0B, He Bcer^a Herane. Oco6chho oto xacaeTca xaM- 
nHJioT[poiiHbix h aM<j>HTponHbix ceMH3anaTK0B. CymecTByeT Tonxa 3peHH5i, hto aM<j>H- 
TponHbie ceivunaHancH orannaiOTCfl ot kaMnHJiOTponHbix HanHHHeM «6a3ajibHoro Tejia» 
(Bocquet, 1959; Bocquet, Bersier, 1960). Hcx<w H3 CTeneHH HCKpHBjieHHH Hyuejuiyca 
h H3rH6aHiw 4>yHHKyjiyca h conpHacemiOH c othm pa3JiHHHOH npOTflHceHHOCTH npo- 
BOAflinero nynxa, 6buio npeflJioaceHO Bbi^ejiHTb opTO- h aHaKaMnHjioTponHbie h opxo- 
h aHaaM(|)HTponHbie ceMa3anaTKH (Bocquet, 1959). HexoTOpbie aBTOpbi (Comer, 1976; 
Bouman, Boesewinkel, 1991; Bouman, 1992) npHMeHaiOT TepMHH «KaMnmioTpoiiHbiH 
ceMH3anaTOK» ko bccm ceM^anaTKaM c H3orHyTbiM 3apOflbimeBbiM MeniKOM. CjieAy- 
eT OTMeTHTb, HTO Hapflfly C HCTHHHO KaMIIHJIOTpOIIHblM CeMJI3aHaTKOM Bbi^ejiaiOT eine 
06 KaMIIHJI 0 Tp 0 IIHbIH CeMH3aHaTOK, B KOTOpOM 6ojiee pa3BHTOH HaCTbK) 3IBJWeTCfl aHTH- 

pa<f)e no cpaBHeHHio c pa(f>e (Comer, 1976). 

y ctohhhboctb Mop4)OJiorHHecKoro rana ceMH3anaTKa, kzk npaBHjio, OTHOCHTejibHa. 
B cbh3h c TeM hto ran ceMjnaHanca n ero nojiOHceroie b 3aBH3H MOiyr MemiTbca b npo- 
ijecce pa3BHTiw, MHorne aBTOpbi npe^JiaraioT onpe^ejuiTb ran ceMa3anaTKa Ha ctbahh 
3pejioro 3apo,abiHieBoro Meimca. TaKHM o6pa30M, npn OKOHHaTejibHOM CTaHOBJieHnn 
MOp({)OJiorHHecKoro rana nocjie onjiOAOTBopeHHfl, oco6chho oto xacaeTca KaMnnjiOT- 
ponHoro n aM^HTponHoro ceMJoanaTKOB, mbi aojhkhm roBOpHTb He o rane oeMH3anaTKa, 
arane ceMeHH. IIoAo6Hyio Tonxy 3peHHa BbicKa3biBajiH n paHee (CaBHeHKO, 1973). Cjie- 
AyeT no^HepKHyTb, hto JiHTeparypHbie AaHHbie CBHAeTejibCTByiOT o HajiHHHH «6a3ajib- 
hoto Tejia» He TOjibKO b aM(f)HTpomibix, ho h b KaMnHJiOTponHbix ceMa3anaTKax. C Apy- 
ron CTopoHbi, aM(J)HTponHbiMH name Bcero Ha3biBaiOT He ceMjnanaTKH, a (jiopMHpyio- 
mneca ceMeHa. B cbh3h c othm b nccjieAOBaHHH, npOBeACHHOM HaMH paHee (IlIaMpOB, 
2006), Bee MHoroo6pa3ne MOp<j>ojiorHHecKnx ranoB ceMH3anaTKa no npH3HaxaM BHern- 
HeS Mop(|)OJiorHH (6e3 yneTa nojiOHceHHa b 3aBH3H, opneHTaijHH MHKponnjie othoch- 
TejibHO ero pa3Hbix HacTen, CTeneHH pa3BHTH5i (|)yHHKyjiyca n Ap.) 6hjio cbcacho k neTbi- 
peM. CTaTyc aM^HTponHoro rana ceMJBanaTKa 6biji npH3HaH He AeiiCTBHTejibHbiM. 

npeAJiaraeM opnrnHajibHyio cxeiviy MOp^ojiornnecKHX ranoB ceMH3anaTKa abctko- 
bwx pacTeHHH (pnc. 7, 1 —5). B ocHOBy nx pa3AejieHH5i 6biJin nojioaceHbi cjieAyiotAne 
KpnTepnn: cjiopMa MOpcjiojiorHHecKOH (npOAOJibHOii) och ceMH3aHanca n KOMnnexc onpe- 
AejiHiomnx ee ojicmchtob; B3aHMonojiOHceHHe pa3JiHHHbix ojicmchtob b npoijecce pa3BH- 
raa; cooraomeHne pa3JiHHHbix nacTeS ceMH3anaTKa. PaHee (IlIaMpOB, 1999) npH o6cy}*c- 
AeHHH BonpocoB Tonorpa({)HH Hyijejijiyca HaMH c yneTOM jiHTepaTypHbix AaHHbix 6bijio 
npeAJioxceHO BbiAejinra b HeM 3 30hm oraocHTejibHO MHKpomijie h xajia3bi ceMH3anaTKa: 
MHKponHJwpHaa (HaA 3apOAbimeBbiM mchikom), cpeAHaa (oxpyacaeT c 6okob 3apOAbi- 
rneBbiH Mernox) h xajia3ajibHaa (romce ypOBHfl 3apOAbimeBoro Memxa). Hcxoah H3 arax 
npeACTaBjieHHH , mbi cohjih B03MomibiM BbiAejiHTb b ceMH3anaTKe 3 ocHOBHbie nacra: 
MHKponnjiHpHyio (HHTeryMeHTbi h Hyuejuiyc Ha ypoBHe BepXHeii rpaHHijbi 3apOAbime- 
Boro Memxa), xajia3ajibHyio (xana3a c npOBOAfliAHM nyHKOM, HAymHM H3 <f)yHHKyjiyca, a 
TaoKe ranocTa3a, HHTeryMeHTbi h Hyuejuiyc ao hh^chch rpaHHijbi 3apOAbimeBoro Mem- 
xa) h cpeAHioio (HHTeryMeHTbi h Hyijejijiyc b rpaHHitax 3apOAbimeBoro Menixa). Ycjiob- 
ho paccMOTpeHbi tojibko Te MOAejiH 6nTerMajibHbix ceMH3anaTKOB, HapyacHbiH HHTery- 
MeHT KOTOpbix HBjweTCfl KOJibAeBHAHbiM. Oco6eHHOcra cTpoeHira cjiyHHKyjiyca (AJIHH- 
HblH HJIH KOpOTKHH, np^MOH HJIH H30rHyTbIH, 3aKpyHeHHbIH HJIH CKJiaAHaTblH, a TaoKe 
ero OTcyTCTBHe hjih Bxo^CAeHHe b cocTaB pa({)e h Ap-) He npHBOA^T k npHHAHnHajibHO 
pa3JiHHHbiM Mop(f)OJiorHHecKHM THnaM ceMa3anaTKa, ho b 3HaHHTejibHOH CTeneHH onpe- 
AejiHioT ero nojioaceHHe b 3aBa3H, KOTOpoe Mo^ceT MeHHTbca BCJieACTBHe HHTepxajiHpHO- 
ro pocTa b ocHOBaHHH (|)yHHKyjiyca. B xoAe Bcex arax TpaHC({)opMaAHH nponcxoAHT no- 
CTeneHHoe CMeineHHe tbkhx CTpyKTyp xajia3ajibHOH nacra ceMH3anaTKa, xax rnnocTa3bi, 
xajia3bi, npoBOAflinero nynxa, H3 opra- b reMH- h AaJiee aHanono^ceHne. 
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Phc. 7. Mop<j>oJiorHHecKHe ranM ceM^anaTKa. 

1 — opTOTponHbiH, 2 — reMHTponHbiH, 3 — aHaTponHbiH, 4 — opTOKaMiiHJioTponHbiH, 5 — reMHKaMnmioTporiHbiH. 
I—III — ocHOBHbie nacTH ceMasananca: I — MHKponunapHaa, II — cpe^Haa, III — xajia3ajibHaa. npn<p — npoBoaamHH 
nynoK <J)yHHKyjiyca, npnx — npoBo^amHH nynoK xana3bi. OcTanbHbie o6o3HaHeHH« Te ace, hto h Ha pnc. 2 —6. 


MoptJ)OJiorHHecKHe ranti ceMsnanaTKa c npsiMoii ocbio, npoxoAsmjeii nepe3 Bee 
ero nacra. 

1. OpmomponHbiu (pnc. 7, 1) — nojiioca och He H3MeHaioT csoero nojiOHceHHfl 
(MHKpomuie npOTHBOJie^CHT iuiai^eHTe, t. e. no# yrjiOM b 90° no othohichhio k njia- 
i^eHTe). 

2. Auamponubiu (pnc. 7, 3) — HHBepcua nojiiocoB och, t. e. Ha 180°, TaK hto mhk- 
ponHjie 0Ka3biBaeTca b6jih3h njiaijeHTti. 

3. reMumponubiu (pnc. 7, 2) — ocb h ee ajieMeHTM pacnojiaraiOTca noa yrjiOM 
b 135° no OTHomeHHio k miaijeHTe, t. e. Meacay opTO- h aHanojioaceHHeM. 

Mop4>ojiorHHecKHe ranw ceMsnanaTKa c npsiMOH ocmo, npoxoAsmjeii nepe3 
MHKponHJiHpHyio h xajia3ajn>Hyio nacTH, h H3omyTOH ocbio nepe3 cpe^moio nacTb. 

4. OpmoKaMnujiomponHbiu (pnc. 7, 4) — nojioaceHHe xajia3bi, rHnocTa3ti h npOBO- 
OTinero nynKa ocTaeTca hcxoahbim (xana3ajibHaH nacra xax b opTOTponHOM ceMH3anaT- 
Ke, a MHkponHjiapHaa — b aHaTponHOM). 

5. reMUKOMnujiomponHbiu (pnc. 7, 5) — nojioaceHHe arax CTpyxTyp cMemeHO (xa- 
jia3anbHaa nacra xa k b reMHTponHOM ceMH3anaTxe, a MHxponHjrapHaa — b aHaTpon¬ 
HOM). 

TaxHM o6pa30M, opTO- h reMHxaMnHjiOTponHtm ranti ceMfl3anaTxa aBJiaiOTca chh- 
TeranecxHMH h b cbocm CTpoeHHH Hecyr npH3HaxH ranoB c npaMOH ocbio, 3a hcxjiio- 
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qemieM Toro, hto b cpeAHen Haem Mop^ojiorHHecKaa ocb aBJiaerca H3orHyTOH. Cjie/jy- 
er no^HepKHyTL, hto aHaKaMimjiOTpoiiHMH ceMa3anaTOK, Ha Ham B3rjiaA, He cymecT- 
ByeT. B 3tom cjiynae b xoAe AaJitHeHinero CMemeima CTpyxryp Bee Haem ceMa 3 anaTKa 
nocTeneHHO OKaacyrca Ha oahoh npaMoii, npH otom MHKponHJie 6yueT B6jra3H iuiaueH- 
Tbi, t. e. ceMX 3 anaTOK cTaHeT aHaipomibiM (pnc. 7, 3). 

B COOTBeTCTBHH C pa3pa60TaHHI>IMH HaMH npHHUHnaMH THmi3aUHH H C yneTOM oco- 
6eHHOCTeii cipoeHHa «6a3ajn>Horo Tejia» ceMX 3 anaTOK h ceMa A. thaliana cjieAyeT onpe- 
.qejiHTL Kax reMHKaMmiJiOTpoiiHMH, Tor^a xaK y C. bursa-pastoris — opTOKaMimjiOT- 
ponHbrii. H3 HMeionxHxca b jiHTepaType CBe^eHHH Mop<])OJiorHHecKHH Tun ceMa3anaTKa, 
noflo6ffl>mA thaliana (ceMa3aHarox c pa(})e, a HapyacHtm HHTeryMeHT b cbo6oahoh nac- 
TH C a6aKCHajn.HOH CTOpOHBI BXOflHT B COCTaB 3K30CT0Ma MHKpOIlHJie), y6eAHTejILHO no- 

Ka 3 aH jjjw Reseda lutea (Manant, 1958; Ha6aH, ^kobjicb, 1974), Brassica campestris 
(Rathore, Singh, 1968). 

ApxecnopHif, MeracnopouHT, 3apoui>iiiieBi>iH MeniOK, 3HAOcnepM h 3apoAx>ini. 

CneunajiBHoe HccjieAOBaime no reHe3Hcy arax CTpyxryp He npoBOAHJiH. Otmcthm jimhh* 
paA oco6eHHOCTeH b hx pa3BHTHH. 

ApxecnopHajibHaa KJieTKa (HHoraa hx 2), AH(j)(j)epeHUHpyK)iuaaca b cy63nHAepMe 
Hyuejuiyca, HenocpeACTBemio CTaHOBHTca MeracnopouHTOM 6e3 OTAejieima napHeTajit- 
hoh KJieTKH (pnc. 2, 1 — 3; Ta6ji. 1,2). Meracnopoiurr, HMeioiinm yAJiHHeHHO-OKpyrjiyio 
4>opMy, BCTynaeT b Meno3 h <}>opMHpyeTca jiHHeiniaa Terpa^a Meracnop (pnc. 3, 2). 3a- 
poABHueBtiH MernoK pa3BHBaeTca H3 xajia3ajn>HOH (caMOH KpynHOH b TeTpaue) Meracno- 
pw no Polygonum-THny (pnc. 3, 2 — 4; 4; Ta6ji. I, 4, 5). IlepeA onjiOAOTBopeHneM oh co- 
ctoht H3 amxeKJieTKH h AByx CHHeprHA (HHTHaxMH annapaT xopomo BwpaaceH), ueHT- 
pajiLHoii KJieTKH (nojiapmae aApa yace o6i>eAHHHJiHCi>) h Tpex anranoA, pacnojioaceiiHbix 
b BH^e TpeyrojitHHKa (pnc. 4). 

3HAOcnepM HyKJieapHtiH (pnc. 5, 1, 2; 6, 1 — 3), h ero CBo6oAHoaAepHoe cocToaHHe 
AJiHTca AOBOJibHO aojito — ao cpeAHecepAenKOBHAHOH ctbahh. Oco6eHHOcn>io pa3BH- 
•raa OHAOcnepMa aBJiaeTca cBoeo6pa3Hoe noBeAeime imacHero h BepxHero aAep, o6pa- 
3yiomHxca b pe3yju>TaTe AeJieHHa nepBHHHOH KJieTKH OHAOcnepMa. HnacHee aApo mht- 
pnpyeT b xajia3ajn>Hyio HaciK 3HAOcnepMa, AeJiHTca (pnc. 5, 7, 2) h b kohchhom cneTe 
B03HHKaeT noAoGne xajia3ajn>HOH xaMepu renoGnajitHoro OHAOcnepMa, KOTopaa coAep- 
xcht 4 aApa, 3anojiHeHa iuioihoh UHTOiuia3MOH h Kax 6 bi H30jmpyeTca ot ocTaBuieiica 
nacTH 3HAOcnepMa, B03HHKiueH b pe3yju>TaTe Aeaemia MHKpommapHoro aApa h ero 
npoH3BOAHbix (pnc. 6, 7, 2; Ta6ji. n, 4). Xajia3ajn>Haa nacTb 3HAOcnepMa (JjymcuHOHH- 
pyeT xax raycTopHH, pa3pymaeTca b npouecce pa3BHraa, a 3HAOcnepM ceMeHH B03HHxa- 
eT H3 AepHBaTOB MHKponHJiapHoro aApa. Ha noAo6Hyio cneuH<])HKy pa3BHTHa OHAOcnep- 
Ma yKa3HBajiH h paHee (Herr, 1999). Ilpouecc uejunojiapH3auHH HanmiaeTca npeacAe 
Bcero b o6aacTH Aop3ajn>Horo H3ra6a ceMeHH. B xajia3aju>HOH Haem OHAOcnepM aojito 
ocTaerca b BHAe aAep, npn 3 tom Ha6aiOAaeTca hx arperauHa. B 3peaoM ceMeHH 3 hao- 
cnepM coxpaHaerca b BHAe oahoto xopomo BtipaaceHHoro nepHcjjepHHecxoro h ocTar- 
kob BHyipeHHHx caoeB (pnc. 6,5, 6 ). 3apoAMHi pa3BHBaerca b cootbctctbhh c Onag- 
rad-THnoM, h b 3peaoM ceMeHH ero ceMaAOJiH h BepxHaa nacrt rHnoxoTHJia moraym 
b o6jiacTH o6mero Aop3ajn>HO-BeHTpajitHoro HCKpHBjieima ceMeHH (pnc. 6, 6 ). CycneH- 
3op OHem> ajihhhbih h coxpaHaerca b npouecce Bcero 3M6pHoreHe3a. 

npoBeAeHHMH aHajiH3 BbiaBHJi Hep™ cxoACTBa b HHHunauHH ceMa3anaTKa Ha njia- 
ueHTe, pa3BHTHH npHMopAHa ceMa3anaTxa h (JjopMHpoBaHHa ero CTpyicryp y paHee H3y- 
Heimoro HaMH BHAa Capsella bursa-pastoris h Arabidopsis thaliana : ceMa3anaTOK 
KaMnHJiOTponHbiH, 6HTerMajii>Hi>iH, MeAHOHyuejuiaTHMH, Me30xajia3ajn>HBiH h (JjyHHKy- 
jiapHtiH. BtiaBJieHM pa3JiHHHa, KOToptie KacaiOTca cTpoeHHa npHMopAHa ceMa3anaTxa 
(HajiHHHe AByx oceBtix paAOB y A. thaliana bmccto oahoto paAa y C. bursa-pastoris ), 
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Mop<|)OJiorHHecKoro rana ceMfl 3 aqaTKa (opTOKaMnHJiOTponHbiH y C. bursa-pastoris n re- 
MHKaMnHJiOTponHbiH y A. thaliana), o6pa30BaHira pa<}>e tojibko y A. thaliana. O^Ha- 
ko ocHOBHbie pa3JiHHM 3aTparHBaiOT, npeacAe Bcero, BpeMfl cymecTBOBamra CTpyKTyp, 
npH 3tom b MeHee MaccHBHOM ceMa3anaTKe A. thaliana BHyipeHrom HHTeryMeHT, rano- 
CTa3a, Hyuejuiyc, xajia3a AH<jx|)epeHijHpyK)TCJi Ha 6ojiee paHHHX CTa^nax, a npOAOJi- 
HCHTeJIBHOCTB (J)yHKIJHOHHpOBaHHiI nOCTaMCHTO-nOAHyMa, OTAeJIBHBIX CJIOeB HHTery- 
MeHTOB coKpamaeTca. 
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SUMMARY 

Paracarpous :gynoecium in Arabidopsis thaliana is characterized by postgenital fusion of two car¬ 
pels into a single structure resulting to false two-celled ovary. The ovular primordium is initiated by pe- 
riclinal cell divisions of both subdermal and third layers of the placenta. The ovule is hemicampylotro- 
pous, medionucellate, funicular and bitegmic, with raphe. Micropyle is formed by both integuments. 
During the development the cells of the micropylar and middle nucellar zones degenerate, the persis¬ 
ting chalazal zone assuming the shape of a^column (the postamento-podium). The integuments are of 
epidermal origin. During embryo sac formation 4he inner epidermis cells of the inner integument begin 
to divide ;periclinally resulting a middle layer and an endothelium. The integuments have different 
structure in the mature ovule: the inner integument mainly consists of three layers, besides micropyle, 
and outer integument is preferably two-layered. «The basal body» (cell layers in curving region from 
adaxial side of the seed) is formed by 3—4-layered inner integument and 5—6-layered outer one, 
which is in the raphe together with a funiculus. The cells of the outer integument are as a whole in the 
seed coat: outer epidermal mucilaginous layer and inner mechanical layer (endotesta) consisting of 
cells with thickened radial and inner tangential walls. The inner integument persists as a pigment layer 
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of the seed. The hypostase is two-layered and is preserved in the mature seed, its cell walls being to lig- 
nified. 

Original scheme of morphological ovule types was proposed. These types were separated on follo¬ 
wing criteria: form of morphological (longitudinal) axis and complex of elements of the ovule compo¬ 
sing this axis; interrelation of different elements during ovule development; balance of different ovule 
parts. Types are united into two groups depending on form of morphological axis: types with straight 
axis passing through all parts of the ovule (orthotropous, anatropous and hemitropous); types with stra¬ 
ight axis passing through micropylar and chalazal parts of the ovule and curved axis via middle part (or- 
tho-campylotropous and hemi-campylotropous). 
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B KaHflajiaKiiiCKOM 3ajiHBe Eejioro Mopa oSHapyxceHbi 3 HOBbie jx ji« 6acceHHa (JjyKycoBbie BoaopocJiH, 
oSHTaiomne b ycjioBHax onpecHeHHa Ha pbixjibix rpyHTax b coueTaHHH c Bbicmen boahoh pacTHTejib- 
HocTbio. B pe3yjibTaTe HCCJie^oBaHHa flHK ycTaHOBJieHHa poacTBeHHbix CBjreeH noKa3aHa reHeTHHe- 
CKaa H^eHTHHHocTb jxByx oSHapyxceHHbix (J)opM (JjyKOH^oB c Fucus vesiculosus h o^hoh c Ascophyllum no¬ 
dosum. EeHTonjieHCTOHHbiH (Jjyxyc, oShtbioiuhh b 3apocjwx Zoster a marina , onncaH BnepBbie KaK F. vesi¬ 
culosus ecad vehovianus. KapJiHKOBbiH «Moxoo6pa3HbiH» (Jjyxyc (F. vesiculosus ecad muscoides) H3BecreH 
H3 flpyrnx panoHOB MnpoBoro oxeaHa, b tom HHCJie h KaK caMocTOHTejibHbiH bwjx F. cottonii. KapJiH- 
koboto Ascophyllum nodosum npe^JioxceHO HOBoe Ha3BaHHe A. nodosum ecad muscoides. Ha ocHOBe reHe- 
THHecKoro aHajiH3a h noJieBbix Ha6jiio^eHHH noKa3aHo, hto 3th (J>yKOH^bi abjuuotcji 3KOJiorHHecKHMH <j)op- 
MaMH (3Ka,aaMH) yKa3aHHbix bhaob, a He caMocToaTejibHbiMH BH^aMH. 06HapyxceHo Henocpe^cTBeHHoe ot- 
pacTaHHe «Moxoo6pa3Hbix» (J>yKOH^oB ot 3axopoHeHHbix b HJiHCTonecnaHOM rpyHTe <J)parMeHTOB KpynHbix 
TajuioMOB: KapJiHKOBoro <j)yKyca ot ocTaTKOB TajuioMOB F. vesiculosus , KapJiHKOBoro acKotjmjuiyMa ot Taji- 
jiomob HenpHKpenjieHHoro A. nodosum ecad scorpioides. 

KjnoneBbie cjioBa: <J)yKOHflbi, MoptJjojiorHHecKaa H3MeHHHBOCTb, KapJiHKOBbie h 6eHTonjieHCTOHHbie 
(J)opMbi, 3KOJiorHHecKHe (J)opMbi, aHajiH3 flHK, nojiHMepa3Haa uenHaa peaKuna (nL(P), coJieHbie Maprnn, 
3CTyapHH, Eejioe Mope. 

B 1996 r. b KaH^ajiaKincKOM 3ajiHBe Eejioro Mopa 6 eijio HaiiAeHO hcckojieko He- 
o6bihhbix MaKpOBOAOpocjieii. Hx npHHaflJieacHocTB k (f)yKycoBBiM He BBi3BiBajia coMHe- 
hhh: 6bijio oneBHflHO, hto £Be H3 hhx othochtch k po/jy Fucus L., a TpeTBa aBJiaeTca 
MOflH<])HKaijHeH Ascophyllum nodosum Le Jolis. DiaBHBiMH hx oco6chhocthmh 6bijih 
OT cyrcTBHe opraHOB npHKpeimeHHfl k cy6cTpaTy h B03,nyiHHBix ny3Bipen, a jyui rb yx 

H3 HHX -KapJIHKOBOCTB TaJIJIOMOB H OTCyTCTBHe OpraHOB pa3MHOHCeHHfl. B HMeiOIIjeH- 

ca jiHTepaType no ajiBro(])jiope pernoHa (3nHOBa, 1953; Ky3HeijOB, 1960; Bo3^CHHCKan, 
1971, 1986; neTpoB, 1973; Bo3^CHHCKan, JlynHHa, 1995) hx onncaHHH He OKa3ajiocB. 
HaMH (MaKCHMOBa, 1980) 6Buia onncaHa jioKajiBHaa nonymuya KapJiHKOBoro Fucus ve¬ 
siculosus L. H3 ycTBH peHKH Kncjiaa (panoH Ky30KOijKoro n-OBa, KaH^ajiaKincicHH 3a- 
jihb), ho ero TamiOMBi 6bijih npHKpenjieHBi k mcjikhm kbmh^m no£ cjioeM HaMBiToro nec- 
Ka h HecjiH MHoacecTBeHHBie anHKajiBHBie peijenTaKyjiBi. B CTaTBe no Mop(])OJiorHH 6ejio- 
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Phc. 1. «Moxoo6pa3HHH» (Jjyicyc, oipacTaiomHH ot 3axopoHeHHt>ix b rpyHTe (J>parMeHTOB TajiJioMOB o6e»ih- 

Horo (J>yKyca. 

TeMHbiM BbwejieHbi Haem TajiJioMOB, Haxo^HBuiHeca noa noBepxHocTbio rpyHTa (pacyHOK c HaTypu O. MaxcHMOBOH). 

MacuiTaGHaa jiHHefixa — 1 cm. 


MopcKoro F. vesiculosus , co6paHHoro b ocTyapHH p. KepeTb (Ruuscanen, Back, 2002), 
OTMenaeTCH smuih yMeHbineHHe Bcex MOp(f)OJiorHHecKHX noKa3arejieH TajiJioMOB baojib 
rpa^HeHTa cojichocth no HanpaBJieHHio ot Mopa, ho ynoMHHaHHH o KapJiHKOBbix <}>op- 
Max HeT. 

E[oAo6Hbie 4>opMbi H3 poaob Fucus, Ascophyllum Stackh., Pelvetia Decaisne et Thu- 
ret, Cystoseira C. Ag., Hormosira Menegh. 6mjih onHcaHbi H3 mhothx perHOHOB Mnpo- 
Boro oxeaHa, rjiaBHbiM o6pa30M b coo6mecTBax cojichbix MapineS h acTyapneB. Hx 06b- 
eAHHHiOT b 3KOJiorHHecKyio rpynny hjih MeraicaAy limicola (HjibHaa) h BbmejunoT co6ct- 
BeHHO MapmeBbie (jiopMbi, nacTO KapjiHKOBbie, norpyaceHHbie ocHOBaHHeM TamiOMa 
b cyOcTpaT, h HenpHKpenjieHHbie, cbo6oaho jieacamHe Ha rpyHTe, 6eHTonjieHCTOHHbie 
(J)opMBi (Baker, Bohling, 1916). HecMOTpa Ha AByxBeKOByio HCTOpHio H3yHeHim, ao chx 
nop HeT eAHHoro mhchhh no noBOAy TaiccoHOMHHecKoro nojiOHceHim h npOHcxoflCAeHim 
MapmeBBIX (f)yKOHflOB. B OCHOBHOM ^HCKyTHpyeTCH BOnpOC O TOM, CJie^yeT JIH CHHTaTB 
HX CaMOCTOHTeJIBHBIMH BHABMH HJIH 7KQ TOJIbKO $OpMaMH H3BeCTHBIX BHAOB, o6HTaiO- 
mHX B «HOpMaJIBHBIX» yCJIOBHHX (MaKCHMOBa, 2007). 

B' nocjie^yiOHiHe toah (BnjioTt ao 2006 r.) HaMH 6 mjih HaiiAeHbi HOBbie MecTO- 
o6nTaHHa 3 thx <}>yKOHAOB B'KaHAaJiaKincKOM 3ajiHBe: B 1997 r. mbi oGHapyacHJiH, 
hto TajuiOMBi KapjiHKOBoro (fcyicyca HHor^a OTpacTaioT ot 3axopOHeHHbix b rpyHTe 
OCTaTKOB TaJIJIOMOB KpynHbIX (fjyKOHflOB (pHC. 1). Hx COCTOHHHe He n03BOJUIJIO 
HfleHTH(|)HUHpOBaTb BHflOByio npHHa^Jie^KHOCTt. Grajio acHo, hto Heo6xoAHM reHeTH- 
HeCKHH aHaJIH3. 

B 2002 r. 6mji OTo6paH MaTepnaji AJia aHajiH3a ffHK, hto6m ycTaHOBHTb poact- 
BeHHbie CBH3H HOBBIX (J)yKOHAOB C H3BeCTHbIMH 6ejIOMOpCKHMH BHAaMH, npe)KAe BCe- 
ro c Fucus vesiculosus h F. distichus L. emend. Powell, nocicojibicy b nccjieAOBaH- 
hom b 1996 r. panoHe oGmaiOT tojibko 3th ABa BHAa. Hx MOp(|)OjiorHHecKaa H3MeH- 
hhboctb xopomo H3BecTHa: jum hhx o6ohx onncaHO HecKOJibKo (f)opM, b tom HHCJie 
oGHTaiotAHX b BejiOM Mope (3nHOBa, 1953; Powell, 1957; neTpOB, 1965; Bo33KHHCKaa, 
1971). 

IJejib HacToaineH cTaTbH — onncaHHe BnepBbie HaHACHHbix b BejiOM Mope KapjiH- 
KOBblX H 6eHTOnjieHCTOHHbIX (J)OpM 4>yKOHAOB H odcyHCAeHHe HX TaKCOHOMHHeCKOrO 
CTaTyca. 
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PaiiOH HCCJieflOBaHHH. BnoTa h ycjioBHH cpe^bi 


TpH (JjyKOH^a, o xoTOpbix noHAeT pent, nepBOHanajibHO 6bijih HaiiAOHbi EejiOMOp- 
cxoh 3KcneAHi^HeH HHCTHTyTa OKeaHOJiorHH PAH (HO PAH) b ry6e HepHopeneHcxan 
(KaH^ajiaKincKHM 3ajiHB Eejioro Mopn): b ee KyTOBOH nacTH (ry6a rpn3Han), b 30He bjihh- 
hm CTOKa p. HepHan, a Taxnee b paiiOHe nopora, OTAeJiniomero acryapHH p. HepHan ot 
MOpn. BnocjieACTBHH ohh 6bijih odHapyneeHbi HaMH h b Apyrnx MecToodHTaHHnx, xax 
b ry6e HepHOpeneHCxan (Ha o-Be OjieHeBCXHH, Ha MaTepHxoBOM 6epery B03Jie KpHBO- 
ro nopora, b ry6e JlanmarHHCxan), Tax h b npojiHBe BejiHxan CajiMa, b paiioHe Eejio- 
MopcxoS 6HOJiorHHecxoH CTaHi^HH (EEC) hm. H. A. nepijOBa MrY (pHC. 2). 

1) ry6a rpn3Han. OcyniHaa 30Ha oxojio 150 m uiHp. npaxraHecxH jiHineHa xpynHOH 
pacTHTejibHOCTH (e^HHHHHBie xycTbi F. vesiculosus Ha peAXHx BajiyHax h rajio<f)HT Rup- 
pia maritima L.) h npeACTaBJineT co6oh necnaHO-HJiHCTyio jimopajib, nepexoAnmyio 
b pa3BHTBiH cojieHbiH MapiH c o6hjibhoh BbicmeH pacTHTejiBHOCTbio (Puccinellia mariti¬ 
ma (Huds.) Pari, P. phryganodes (Trin.) Scribn. et Merr., P. pulvinata (Fries) V. Krecz., 
Juncus atrofuscus Rupr., Carex subspathacea Wormsk. ex Homem. h Ap.) (3Aecb h J&- 
jiee onpeAejieHHH bbichihx pacTeHHH J\. J\. CoxonoBa). B HHncHeii jiHTOpajiH — BepxHeS 
cydjiHTOpajiH cymecTByiOT odiHHpHbie 3apocjiH B3MOpHHxa (Zostera marina L.), ocy- 
inaiomHecn Ha 1—3 h tojibxo bo BpeMH ch3hfhhhbix otjihbob. Ha AHe h noBepx 30CTepbi 
pa3BHBaiOTca Mara 3ejieHbix HHTHarax BOAOpocneS (Cladophora sp. h apO* Hmchho 
3ACCB BnepBbie odHapynceH hobbih 6eHTonjieiiCTOHHbiH <f)yxyc, xoTOpbin 6 biji BCTpeneH 
Taxnce b Bbibpocax Ha rpaHHije JiHTOpajiH h MapmeBOH pacTHTejibHOCTH h b Jiyncax Ha co- 
ceAHeM necnaHOM nuance. 

2) niDDX h ocobeHHO mbic necqaHbiH Ha rpaHHije ry6bi rpn3HOH h acTyapnn xapax- 
TepH3yioTC^ 6ojiee o6hjibhoh aohhoh pacTHTe jibhoctbio : 3Aect odnraiOT F. vesiculo¬ 
sus (ot cpeAHeii JiHTOpajiH ao BepxHeS cydjiHTOpajin), A. nodosum (HHnawn jihto- 
pajib—BepxH5m cybjiHTopajib), F. distichus f. edentatus (De la Pyl.) Powell (BepxHnn 
cybjiHTOpajib), a Taxnce pa3HOo6pa3Hbie ijBeTxoBbie rajio<f)Hra. npoexTHBHoe noxpbi- 
rae AHa (JjyxoHAaMH Ha Mbicy AOcraraeT 100 %. IIlHpHHa ocyniHOH 30Hbi b paiiOHe mbi- 
ca necHaHbiH 90 m. rpyHT — npOMbiraS necox. HMeioTcn oOniHpHbie nocejieHHn nojiH- 
xera Arenicola marina L., b nonce cjiyxoHAOB b Macce pa3BHBaeTcn Mytilus edulis L. 
CpeAH 3nH6HOHTOB (|)yxoHAOB npeoOjiaAaiOT mhahh, OpioxoHorae mojijiiocxh ( Litto - 
rina spp.) h paxoo6pa3Hbie (raMMapHAbi), a Taxnce Elachista fucicola (Velley) Aresch. 
h Cladophora sp. B cydjiHTOpajiH xpOMe <f)yxoHAOB o6bihhbi Chorda filum (L.) Lam., 
Halosiphon tomentosus (Lyngb.) Jaasund, a Taxnce pa3penceHHbie 3apocjin 30CTepbi. 
H 3 xpacHbix BOAOpocneS BCTpenaeTcn tojibxo 3nH<f)HTHan hjih HenpHXpenjieHHan Poly- 
siphonia fucoides (Huds.) Grev. B BepxHeS JiHTOpajiH OTMeneH xapjiHxoBbiH cjiyxyc, o6h- 
TaioruHH b xypTHHax rajio(J)HTOB {Aster tripolium L., Plantago maritima L., Salicornia 
europaea L. h Ap-)* 

3) B acTvapnn p. HepHan AOHHan pacTHTejibHOCTb odmibHa h aobojibho 6oraTa (Jjjio- 
pHCTHnecxH. ^OMHHHpyiOT F. vesiculosus , F. distichus f. edentatus , H. tomentosus , Cho- 
rdaria flagelliformis (Mull.) C. Ag., Desmarestia aculeata (L.) Lam. (. Phaeophyceae ). 
3ejieHbie boaopocjih HeMHoroHHCJieHHbi (b .ochobhom xnaAO<f)opa), xpacHbie BCTpena- 
K)Tcn xpaime peAxo. HMeioTcn 3apocjiH 30CTepbi. npaxraHecxH Bee aho noxpbiTO moiu- 
HBIMH XOJIOHHHMH MHAHH, Ha XOTOpbIX KOpMflTCfl 6eCHHCJieHHbie MOpCXHe 3BC3ABI. JIh- 
Topajib y3xan, ot 15 ao 25 — 30 m, b ee BepxHen h cpeAHefi nacTnx pa3BHra njiOTHbie 
3apocjiH BbicmeH boahoh pacTHTejibHOCTH (R. maritima , S. europaea , A. tripolium , 
P. maritima , Triglochin maritima L., Glaux maritima L. h AP-X b nnncHeM npyce xoto- 
poil oOmaioT xapJiHXOBbie Fucus h Ascophyllum. 3accb nee o6hjibho npeACTaBJieHa He- 
npnxpenjieHHan BOAOpocjib A. nodosum ecad scorpioides (Horn.) Hauck, xapaxTepHan 
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jjjul onpecHeHHbix MecTOoGnTaHHH c ptixjibiMH rpyHTaMH. H3peAKa BCTpenaeTca A. no¬ 
dosum ecad mackaii (Turner) Cotton. Cpe^H rajio<f)HTOB peryjinpHO oGHapyacHBaioTcn 
odpbiBKH TajuiOMOB <}>yKOHAOB (rjiaBHbiM o6pa30M F. vesiculosus), npHHeceHHtie Tene- 
hmmHj nacTO — c peijeiiTaKyjiaMH. OGbihho ohh aKTHBHO npojnnfjepHpyioT, hto xapaK- 
TepHO rml OTAejieHHbix ot cy6cTpaTa MaKpo(])HTOB (Baker, Bohling, 1916; den Hartog, 
1959; JlyHHHa h Ap-, 1993). 

MopcKaa pacmrejiBHOCTB pacnpocTpaHeHa BBepx no ocTyapmo BnjiOTb a o BepxHero 
nopora (Mecraoe Ha3BaHne — IlepeHMa). 3accb o6wtslqtF. vesiculosus , hmcioiahh Meji- 
Kne, TeMHbie TajuiOMbi n ManeHBKHe, nacTO ypOAJiHBBie, peijenTaKyjiBi, b kotopbix, OAHa- 
ko, Bbi3peBaioT Bnojrne ncH3HecnocoGHBie nonoBbie npOAyKTbi. Z marina npOABnraeT- 
ch erne Bbirne no acTyapmo, Heca Ha cbohx jihctbhx nonra nojiHOCTbio CKpBiBaiomHH 
hx AHaTOMOBbiH nepH<|)HTOH, ochoboh KOTOporo cjiyncHT KpynHaa AHaTOMea Brebisso - 
nia boeckii (Ehrenb.) E. O’Meara (onpeAejieHHe O. B. CanomiHKOBa). B jiHTOpajibHbix 
BaHHax o6hjibhbi HHTHaTBie 3ejieHbie BOAOpocjin, rjiaBHbiM o6pa30M Cladophora sp. n 
Enteromorpha sp. 

CyinecTBeHHbiH KOMnoHeHT ajiBroijeH030B, k&k b paiiOHe njranca n Mtica necnaHBiH, 
Tax n b acTyapHH, — AnaHo6aKTepHH Rivularia atra Roth ex Bomet et Flahault. OHa oGh- 
TaeT n Ha KaMeHHCTOM, h Ha pbixjibix cy6cTpaTax, o6pa3ya HanGonee MaccoBbie CKomie- 
hm b HroKHeM apyce rajio({)HTOB. Rivularia TaoKe 3nH(j)HTHpyeT Ha ctbojihkc h hhechhx 
BeTBHx F. vesiculosus , a b hhechch h cpeAHeii jimopajiH HBJineTca TonHnecKHM KOHKy- 
peHTOM mojioah <}>yicyca (Maximova, 1999). 

BojiHOBaa aKTHBHOCTb b paiiOHe HH3xa: MaKCHMajibHbie 3HaHeHira bojihchha He npe- 
BbimaiOT 2 6ajuiOB, MaKCHMajiBHaa cxopocTb TeneHM AOcraraeT 0.4 m/c. CxopocTt npH- 
JIHBO-OTJIHBHBIX TCHCHHH COCTaBJIHCT 1 - 3 CM/c (EypKOBCKHH, 1992). 

OnpecHeHHe 3 a cneT CTOKa p. HepHan CKa 3 BiBaeTcn Ha BceM npOTanceHHH noGepencBn 
ry 6 bi Tp 5 i 3 Ha 5 i. B 3 aBHCHMOCTH ot ce 30 Ha h HanpaBJieHira BeTpa cojichoctb boabi KOJieG- 
jieTcn ot 8—10 (BecHa) ao 19—21 %o (neTo). B ncapKHe toabi cojichoctb boabi HaA no- 
BepxHocTBio rpyHTa AOcraraeT 30 %o. B BepxHeS, HanGonee onpecHneMOH, Hacra acTya- 
piw cojieHOCTB BecHOH naAaeT ao 0—1, a jictom AOcraraeT 5—7 %o. Ha rpaHHije pac- 
npocTpaHeHira F. vesiculosus (y nepeiiMBi) cojichoctb b TeneHHe roAa MeHaeTcn ot 0—1 
AO 9 — 16 %>. KojieGaHHH cojichocth b acTyapHH b TeneHHe npHJiHBO-OTJiHBHoro ijHKJia 
cocTaBJiniOT ot 1 ao 17 %o (EypKOBCKHH, 1992; Ma 3 en, 2002; YAanoB h ap», 2005). 

TeMnepaTypa npnGpencHOH boabi KpaiiHe H3MeHHHBa: b TeneHHe roAa OHa KOJieGjieT- 
ch ot —1 °C ao 22—24 °C. Ha noBepxHOCTH rpyHTa cyTOHHBie KOJieGaHira TeMnepaTypBi 
jieTOM AOcraraiOT 20 °C (EypKOBCKHH, 1992). no HaniHM HaGjnoAeHimi, TeMnepaTypa 
noAnoBepxHOCTHoro cjioh boabi (niyGHHa 1—2 cm) b ce30H njiOAOHomeHHH (JjyKOHAOB 
(kohca hioh5i —ceHTHGpB) KOJieGjieTca ot 14 ao 25 °C. 

CepOBOAOpOAHoe 3apanceHHe rpyHTa HaHHHaeTca Ha rjiyGHHe okojio 1 (0—5) cm 
(EypKOBCKHH, 1992; YAajiOB h Ap., 2005); b MecTax npOH3pacTaHH5i xapjiHKOBBix <f)yKOH- 
AOB - OT 1 AO 2 CM. 

4) rv6a JIanmarHHCKan, ocoGchho b CBoen xyroBOH nacra, xapaKTepH3yeTcn 3HanH- 
TeJIBHBIM pyHBeBBIM OnpeCHCHHCM H CHJIBHOH 3aHJieHHOCTBIO ipyHTa. BblCHian BOAHaH 
pacTHTejiBHOCTB HeMHoroHHCJieHHa h npeACTaBJieHa rjiaBHBiM o6pa30M Ruppia mariti- 
ma. 3accb mbi oGHapynoniH oahh H3 caMBix oGhjibhbix 3apocjien KapjiHKOBoro <f)yKyca. 

5) J\rk MOpHCTOH, ceBepo-BOCTOHHOH, OKOHeHHOCTH o-Ba OjieHeBCKHH xapaKTep- 
HBI HHTeHCHBHan BOJIHOBan aKTHBHOCTB, GoJIBHiafl COpTHpOBaHHOCTB rpyHTa H MeHBHiee 
onpecHeHHe. ^OHHan (fmopa GoraTa: noMHMO ynoMflHyTBix BBime bhaob nonBJiniOTCH 
MHoroHHCJieHHBie GarpnHKH (Ptilota, Odonthalia, Chondrus , Palmaria h Ap*) ? Fucusser- 
ratus L. h F. distichus f. latifrons (Foslie) Ju. Petr., b BepxHen jiHTOpajin — Pelvetia ca- 
naliculata (L.) Dene et Thur. OyxoHABi 3aocb cyrnecTBeHHO KpynHee, a hx GnoMacca bbi- 
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me. OAHaKO j\jvl xyTOBbix ynacTKOB ry6 o6bihhbi JiOKajibHoe onpecHeHHe (pynbH), nec- 
naHO-HJiHCTbiH rpyHT, 6ojiee hjih MeHee njiOTHbie 3apocjiH rajio<f)HTOB h HHTeHCHBHoe 
pa3BHTHe MaTOB 3eJieHbIX HHTHaTBIX BOAOpOCJieH. HOBbie (JjyKOHABI 6bIJIH HaHACHbl HaMH 
B OCHOBHOM HMeHHO B 3THX MeCT006HTaHH5IX. 

6) YnacTOK noGepeacbn npojiHBa BejiHKan Cajrna, Ha kotopom 6bijih HaiiAeHbi xap- 
jiHKOBbie (fiyxyc h acKO<f)HjmyM, cxoach no cbohm a6noTHHecKHM h Ghothhcckhm ycjio- 
bhjim c JiHTopajibio acTyapmi p. HepHan: Mancne 3aHJieHHbie rpyHTbi, onpecHeHHe 3a cneT 
MHoroHHCJieHHbix pynbeB, o6HJibHa^ rajio(|)HTHa^ pacTHTejibHOCTb. 

TaKHM o6pa30M, HOBbie MOAHtjiHKaijHH (JiyKOHAOB 6bijih o6Hapy>xeHbi b MecTax, 
cxoahbix no Ha6opy (fiaKTOpOB cpeABi. CjieAyeT otmcthtb, OAHaKO, hto KapjiHKOBbm <f>y- 
xyc BCTpenaeTcn Taioxe h Ha rajieHHO-BajiyHHOH jiHTOpanH, 6e3 3aMeTHbix npH3HaxoB 
onpecHeHHe h 3aHJieHH5i rpyrna, ho HenpeMeHHO b coneTaHHH c rajio<f)HTaMH. 


MaTepnaji h MeTOAHKa 

MaTepHan a^ aHajiH3a ffBK co6pajiH jictom 2002 r. b xyTOBOH nacra HepHopeneH- 
ckoh ry6bi (ry6a rpjBHan), b acTyapHH p. HepHan h Ha o-Be OneHeBCKHH. Bbijih OTo6pa- 
HBI o6pa3AbI HOBBIX (J)yKOHAOB H XapaKTepHbIX 6enOMOpCKHX BHAOB. Ot TaJIJIOMOB OTpe- 
3ajiH CBoOoAHbie ot o6pacTaHHn anHxajibHbie xycoHKH 2 —3 cm aji* h MaccoS 1 . 1— 2.2 r, 
noMemajiH hx b nonHaraneHOBbie djHHTHnnnijHOHHbie (fmaKOHbi o6bcmom 20 mji h (])hk- 
CHpOBajiH OTaHOJiOM (96 %). B TeneHHe 24—48 h 3TaHOJi nojiHOCTbio 3aMeHnnH hobbim. 

Bbijih HCCJieAOBaHbi: F. vesiculosus , THnHHHan <f>opMa, o-b OneHeBCKHH; xapjiHKO- 
BbiH Fucus , 3CTyapHH p. HepHan; HenpHKpenjieHHbiH Fucus , oGHTaiomHH b 3apocnnx 30- 
CTepbi, ry6a rpn3Han; F. distichus f. latifrons , o-b OneHeBCKHH; A. nodosum f. nodo¬ 
sum , o-b OneHeBCKHH; A. nodosum ecad scorpioides , 3CTyapHH p. HepHan; KapjiHKOBbm 
A. nodosum , acTyapHH p. HepHan. 

Bbin npoaHajiH3HpOBaH ynacTOK ITS-1, c Tex ace npaiiMepOB, hto h b pa6oTe 
E. A. Serrao c coaBT. (1999a), H3yHHBmnx Bee ocHOBHbie bhabi ceM. Fucaceae , b tom 
HHCJie 8 bhaob pOAa Fucus h A. nodosum. 

3KcmpaKit l UH JJHK. ,ZJHK OKCTparnpOBanH cornacHO CTAB-npOTOKOJiy (Doyle, 
Doyle, 1987; Coyer et al., 1994) h mctoaom cojicboh 3KCTpaiojHH (Aljanabi, Martinez, 
1997). IIojiHcaxapHAbi, coocancAaeMbie c fflAK, b 3HaHHTenBHOH CTeneHH HHra6Hpy- 
k>t AaJibHeHmyio IIt(P-aMnjiH(J)HKaAHio, OAHaxo HaMH OTMeneHO, hto CTAB-npOTOKOJi 
6onbme noAXOAHT rjvl BbmeneHHn JS^tlK H3 bhaob poR& Fucus, TOTAa kslk coneBOH mctoa 
npHBOAHJi k MeHbmeMy nt(P-HHrH6HpOBaHHio y <f>opM BHAa A. nodosum. Bcero 6bijio 
npoaHajiH3HpoBaHO 30 OKCTpaKTOB. 

imP-oMnnuipuKaUfUn, ceneeHupoeaHue u (pujiozeHemuuecKuu anonm. IIpaHMe- 
pbi F4 (CTCTTGCTTGATCGGAGGTC) h F5 (CGCACCTACCGATTGAATGT) (Ser¬ 
rao et al.,1999a) Hcnojib30BajiHCb rjisl aMnnH(J)HKaAHH nojiHoro ynacTKa ITS1-5.8S-ITS2 
(1000—1050 nap HyKJieoTH aob) . AMnnH<f)HKaijH5i npoBOAHJiacb b o6beMe 25 mkji h co- 
CTOflna H3 IX PCR buffer (Fermentas, Pocchh), 2.5 mM MgCl 2 , 0.2 mM dNTP, 0.4 mM 
xa^CAoro npaiiMepa, 1 mkji 3KCTpaKTa JSJAK h 0.5U Taq polymerase (Fermentas, Pocchh). 
Pa3BeAeHHe nepBOHanajibHoro AHK 3KCTpaKTa b 5 — 50 pa3 nepeA Ao6aBJieHHeM b TTI(P 
3HaHHTejibHO yBejiHHHBajio bbixoa IIt(P-npoAyKTa 6jiaroAapH chh^cchhio HHrn6HpOBa- 


Phc. 3. fleH^porpaMMa reHeTHHecKoro cxoncTBa (J)yKOH^oB (ynasaHa Bootstrep — noaaep)KKa KJiacTepoB). 

Fuel — F. vesiculosus , THnHHHaa (J)opMa, o-b Ojichcbckhm; Fuc2 — KapjiHKOBtm «MOXoo6pa3HbiH» Fucus , ocTyapHH 
p. HepHaa; Fuc3 — HenpHKpenjieHHbiH Fucus, oGHTaiomHH b 3apocJiax 30CTepbi, ry6a Tpa3Haa; Fuc4 — F. distichus f. la¬ 
tifrons, o-b OneHeBCKHH; Ascl — A. nodosum f. nodosum, o-b OneHeBCKHH; Asc2 — A. nodosum ecad scorpiodes, acTya- 
pHH p. HepHaa; Asc3 — KapnHKOBbiH A. nodosum, 3 CTyapHH p. HepHaa. 
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- Fucus vesiculosus UlBeuHH 
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p Fucus spiralis nopryrajuw 
Fucus spiralis HcnaHHfl 

- Fucus ceranoides o-b Msh 

r Fucus vesiculosus FIopTyrajiHfl 

1 i- Fucus vesiculosus FIopTyrajiHa 

' Fucus vesiculosus CULIA 

_r Fucus virsoides MxajiHH 

L Fucus virsoides Vframw 

iy-Fuc2 

Mr” Fucus spiralis CI11A 
I Fuc3 

Fucus vesiculosus Eejioe Mope 
Fucus vesiculosus CLUA 
Fucus vesiculosus o-b Moh 
r Fucus vesiculosus UlBeuHH 
V Fucus vesiculosus Hop Berra 
] j Fucus vesiculosus Fuel 
Hr- Fucus vesiculosus LLlBeura 
i— Fucus vesiculosus Eejioe Mope 
h Fucus spiralis CLLLA 
Fucus spiralis CLLLA 
I —Fucus vesiculosus LLlBeura 
I —Fucus vesiculosus LLlBeura 
— Fucus vesiculosus UIbcumh 
— Fucus vesiculosus IUBeura 
■ Fucus vesiculosus Eejioe Mope 
- Fucus vesiculosus UlBeuufl 
r~ Fucus vesiculosus CILIA 
ji— Fucus vesiculosus o-b Moh 
^ Fucus vesiculosus Hop Berra 
| |— Fucus vesiculosus o-b M3H 
[i— Fucus vesiculosus LLlBeura 
*- Fucus vesiculosus LLlBeura 
T Fucus distichus CLLLA 
Fucus evanescens CLLLA 
Fucus evanescens Poccra 

Fucus distichus Eejioe Mope 
Fucus distichus Fuc4 
1 1 —Fucus evanescens flnoHra 
|| Fucus gardneri CLLLA 
1- Fucus gardneri CLLLA 

Fucus serratus KaHaaa 

Fucus serratus HopBerra 


r Fucus 
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Fucus serratus KaHaaa 

Fucus serratus KaHaaa 
Ascophyllum nodosum CLLLA 
p Ascophyllum nodosum CLLLA 
Ascophyllum nodosum CLLLA 
Ascophyllum nodosum CLLLA 
Ascophyllum nodosum CLLLA 
Ascophyllum nodosum CLLLA 
I— Ascophyllum nodosum Eejioe Mope 
Ascophyllum nodosum CLLLA 
I— Ascophyllum nodosum HopBerra 
L| p Ascophyllum nodosum FIopTyrajira 
Ascophyllum nodosum Mpnanmn 

I A. nodosum f. nodosum Ascl 

I_I- A.n. ecad scorpioides Asc2 

■ Asc3 
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HH5i cooca>KAeHHi»iMH nonHcaxapHAUMH. nUP npoBOAHJiH npH cjieAyiomHx ycjiOBHflx: 

95 °C— 10 mhh; 35 ijhxjiob npn 95 °C — 30 c; 48 °C — 2 mhh; 72 °C — 2 mhh; 3 axjno- 
HHTejibHbiH CHHTe3 npn 72 °C — 10 mhh. IIIJP-npOAyxT pa3roHajiH b 1.5%-m TAE-ara- 
p03H0M rejie, npoAyKT pa3MepOM 1—1.1 k 6 Bbipe3ajiH H3 reim h BbiAejnniH nocpeACT- 
bom oca^AeHHfl H a MarHHTHBie nacTHijbi, noxpbrme Si0 2 (Ha6op rjvi BbiAejiemra ffHK 
H3 arapo3Horo reim, npoH3BOAHTejib Cnnexc, MocKBa). HHni6HpOBaHHe IIL(P peax- 
IJHH npHBOAHJIO K He3HaHHTeJIbHOMy BBIXOAy n^-npOAyKTa, n03T0My OHHIUeHHblH 
(|)parMeHT Hcnojib30BajiH b xanecTBe MaTpHijbi rjvl nepeaMnjiH(f)HxaijHH. CexBeHHpo- 
BaHHe npoBOAHJiH c Tex ace npaiiMepOB, hto h IIL(P, Ha aBTOMaranecxoM cexBeHa- 
TOpe ABI 3100 c Hcnojib30BaHHeM Ha6opa turn cexBeHHpoBaHHfl BigDye v.1.1. Tax- 
>xe pjix cexBeHHpoBaHHfl (fjpameHTa 6bui CHHTe3HpOBaH BHyTpeHHHH npaiiMep F6 
(CATTTCGCTGCGTTCTTCATCGTA). IIpoijeAypy ctbixobxh (JjparMeHTOB cexBe- 
HHpOBaHH^ h MHO^cecTBeHHoe BbipaBHHBaHHe ocymecTBJiajiH b naxeTe nporpaMMbi 
DNAstar (Lasergene Inc.), (|)HJioreHeTHHecxHH aHajiH3 npoBOAHJiH nocpeACTBOM npo¬ 
rpaMMbi PAUP 4b 10 (Swofford, 1998). Copox nocjieAOBaTejibHOCTeH ynacTxa ITS po- 
Aa Fucus h 11 A. nodosum , AenoHHpOBaHHbie b TeH6aHxe HaijHOHajibHoro HHCTHTyTa 
3AopoBb^ (CIIIA) (Serrao et al., 1999a), Gbijih Hcnojib30BaHbi b xanecTBe pe<f)epeHCHbix 
nocjieAOBaTejibHOCTeH. EbiJia nojiyneiia xoHceHcycHaa AeHAporpaMMa c Hcnojib 30 Ba- 
HHeM MeTOAa ObiCTporo nomaroBoro npHeoeAHHeHHfl (pnc. 3). Bootstrap-noAAepacxa 
TonojiorHH AeHAporpaMMbi onpeAejiajiacb nocne 1000 noBTOpOB. 


Pe3yjibTaTw 

1. KapjiHKOBbiii Ascophyllum nodosum . 

TamiOMbi He 6ojiee A —5 cm ah., ao 0.1—0.2 cm niHp., cnjnocHyTO-ijHJiHHApHHe- 
cxHe. BeTBJieHHe HenpaBHJibHoe hjih nepHCToe. Oxpacxa TajuiOMa apxo-Hcejrrafl, norpy- 
HceHHaa b cyOcTpaT nacTb — TeMHaa BnjiOTb ao nepHOH, OTTHHBaiomafl CHH3y. OpraHOB 
npHXpenjieHH^, pa3MHO>xeHH5i h B03AyniHbix ny3bipeH HeT. 06pa3yeT aophobhhbi b jih- 
TOpajibHOH 30He onpecH^eMbix ynacTxoB OenoMopcxoro no6epeacb5i b hhhchcm apy- 
ce 3apocjieH BbicmeH jnrropajibHOH pacraTejibHOCTH, name Bcero cobmcctho c xapjiH- 
xoBbiM <f)yxycoM (pnc. 4, a). Eonee Bcero pacTeHHH HanoMHHaiOT npopocTXH acxo<f)HJi- 
jiyMa. HaHAOH b cpeAHeii jiHTOpajiH hhhchch nacra acTyapna p. HepHaa, b BepxHen 
jiHTOpajiH Ha o-Be OneHeBCXHH Ha hjihctom rpyrne b coo6iuecTBe A. nodosum ecad scor- 
pioides + xapjiHxoBbiH «MOxoo6pa3HbiH» F. vesiculosus , a Tax>xe Ha no6epe>xbe npojiH- 
Ba BejiHxan CajiMa b oxpecTHOCTax EEC M YY (pnc. 2). OcymaeTca Ha A — 5 h ABa^CAbi 
B CyTXH. 

B 2006 r. mm npocneAHJiH HenocpeACTBeHHoe «npeBpam;eHHe» TajuiOMOB 6eHTO- 
nneHCTOHHOH 3xaAbi scorpioides, 3aHeceHHbix necxoM, b xapjiHxoByio <f)opMy: «xapjiHx» 
xax 6bi npopacTaji cxB03b cnyraHHbiH TajuiOM xpynHOH axaAbi. IIpH H3BJieneHHH 3Toro 
«xoHrjiOMepaTa» H3 3aHJieHHoro necxa CTaHOBHTCfl bhaho, hto BepraxajibHbie TajuioMbi 
«xapjiHxa» OTpacTaiOT H3 ropH30HTajibHbix njieTeii axaAbi corpioides. B AaJibHeHineM 
HCxoAHbiH TajuiOM neperHHBaeT, a xapjiHxoBbiH acxo<f)HjuiyM npoAOjnxaeT pa3MHO>xaTb- 
ca BereTaraBHo: no Mepe ero norpyaceHiui b rpyHT ocHOBHaa ocb OTTHHBaeT, a 6oxoBbie 
och AaiOT Hanajio hobbim TajuiOMaM. 

06Hapy^ceHHan hbmh <f)opMa othbcth cooTBeTCTByeT onncaHHio Ascophyllum nodo¬ 
sum var. minor (Turner) Batters, 1902, ho 3HaHHTejibHO Mejibne ee: Ta AOcraraeT pa3Me- 
pOB 10—20 cm (aht. no: Baker, Bohling, 1916 : 350). D. Turner onncaji 3Ty ({)opMy xax 
xapaxTepHyio h a^ cojieHbix MapmeS, rAe OHa norpy^ceHa ocHOBaHHeM TajuiOMa b cy6- 
CTpaT, h jxjisl cxajibHoro cy6cTpaTa b 30He 3anjiecxa, rAe OHa pacTeT npHxpenjieHHOH. 
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Phc. 4. KapjiHKOBwe Fucus vesiculosus h Ascophyllum nodosum in situ (3CTyapHH p. HepHaa). 

cMemaHHaa KypraHa, CBenibie TajuioMbi b ueHTpe — acKO(J)HJUiyM (cpe^Haa JiHTopanb); 6 — HHCTaa KypTHHa «moxo 
o6pa3Horo» <J>yKyca (BepxHJM JiHTopanb). Ooto H. B. Kynepyxa. MacuiTaGHaa jiHHefiKa — 1 cm. 











no HarneMy mhchhio, 3th (jiopMBi aojdkhbi paccMaTpHBaTBca otacjibho H 3 - 3 a cjihiiikom 
CHJIBHO pa3JIHHaiOIU;HXCa 3KOJIOrHHeCKHX yCJIOBHH. npH 3TOM 3a CKaJIBHOH (J)OpMOH CJie- 
AyeT coxpaHHTb Ha3BaHne Ascophyllum nodosum var. minor , a «KapjiHKy» H 3 cojichbix 
Mapmen h acTyapneB AaTB Ha 3 BaHHe Ascophyllum nodosum ecad muscoides (Batters) 
Maximova et Mugue no aHanornn c h3bccthbimh npeACTaBHTejiaMH MeroicaflBi limicola, 
cxoahbimh c hhm no hchbhchhoh 4>opMe (F. vesiculosus ecad muscoides (Cotton) Baker 
et Bohling, 1916; P. canaliculata ecad muscoides Skrine, 1929). 

Dwarf «muscoides-like» ecological form of A. nodosum \ thalli 4—5 cm long, 0.1— 
0.2 cm wide, branched irregularly or pinnate, bright yellow, and brown up to black within 
substratum, without vesicles, basal disc and receptacles, embedded in soft bottom. Vege¬ 
tative reproduction only. The last stage of morphological transformation of detached 
Ascophyllum thalli forming the transition row: A. nodosum f. nodosum — A. nodosum 
ecad mackaii — A. nodosum ecad scorpioides — A. nodosum ecad muscoides . Inhabits the 
White Sea salt marshes and estuaries, in association with vascular halophytes (Aster tri- 
polium L., Plantago maritima L., Salicornia europaea L. and others). We name this ecad 
muscoides , distinguishing it from attached upper-littoral A. nodosum var. minor. 

2. KapjiHKOBBiH «MOXOo 6 pa 3 HBiH» Fucus — F. vesiculosus ecad muscoides (Cot¬ 
ton) Baker et Bohling, 1916 (Fucus vesiculosus f. muscoides Cotton, 1912; F. muscoi¬ 
des (Cotton) J. Feldmann et Magne, 1964; F. cottonii Winne et Magne, 1991; a TaioKe 
F. vesiculosus f. subecostans Ag., 1817; F. vesiculosus ecad caespitosus Baker et Boh¬ 
ling, 1916). 

TajuiOMBi ot 2 — 3 ao 10—11 cm jsji., ot 0.03 ao 0.2 cm nmp. BeTBjieime rjiaBHBiM 
o6pa30M AHXOTOMHnecKoe, 6BiBaeT Tpnxo- h TeTpaTOMHHecKoe. HacTO o6pa3yeT nynKH 
«no6eroB» Ha KOHije TajuiOMa. OpraHOB pa3MHOHceHHH, npHKpenjieHHfl h B03AyuiHBix 
ny3Bipeii HeT. KpmrrocTOM HeT, ho H3peAKa BCTpenaioTca KpynHBie, BBinyKJiBie ijeKO- 
ctombi. TajuiOMBi norpy^ceHBi b rpyHT Ha 2 — 4 cm, yAepacHBaiOTCfl Ha MecTe 3a cneT 
nnoTHoro nepenyTBiBaHHa c KopmiMH bbicuihx pacTeHHH. HaA noBepxHOCTBio rpyHTa 
TajuioM CBeTJio-6ypo-ojiHBKOBBiH, HeceT ot 1 ao 4 — 5 pa3BeTBjieHHH. HacTB, norpy^ceH- 
Haa b rpyHT, TeMHO-KopuHHeBaa ao nepHOH, OTrHHBaioinaa Ha 6a3ajiBHOM KOHije (koto- 
pBiii HepeAKO norpy^KeH b cepoBOAOpOAHBiii cjioh rpyHTa). 

3a 10 jieT Ha 6 jiiOAeHHH 3a nonyjnmHeii b acTyapHH p. HepHaa pacTeHHH He CTa- 
jih hh KpynHee, hh MejiBHe, hto CBHAOTejiBCTByeT o c 6 ajiaHCHpoBaHHOCTH OTMHpa- 
hhh hkhchch Hacra TajuiOMa h HapacTaHHa BepxHeS. 06pa3yeT KypTHHBi ot hcckojib- 
KHX CaHTHMeTpOB AO HeCKOJIBKHX MeTpOB B nOnepeHHHKe Ha 3aHJieHHOM, HJIHCTO-neC- 
naHOM hjih necnaHOM rpyHTe. IIpoeKTHBHoe noKpBrrae 20—50 %, hjiothoctb KypTHH 
9 - 13 3K3./CM 2 (ao 130 TBIC. 3K3./M 2 ) (pHC. 4, 6). 

B HccjieAOBaHHOM MaTepnane othctjihbo BBiAejunoTca ABe noAftopMBi. IfepBaa HMe- 
eT oneHB MejiKHe TajuiOMBi (ao 3.5 cm aji., 0.3—0.5 mm ninp.), ijHJiHHApHHecKHe hjih 
njiocKHe, 6e3 cpeAHHHOH hchjikh, 6e3 npH3HaKOB cKpyneHHocTH. LJckoctombi KpaiiHe 
peAKH (pHC. 5, 4 ). 06HTaeT CpeAH BBICIIieH BOAHOH paCTHTejIBHOCTH B BepXHeH JIHTOpa- 
jih, ocymaeTca bo BpeMH OTJiHBa Ha 4—6 h. OHa npaKTHHecKH HACHTHHHa F. vesiculo¬ 
sus ecad muscoides (Baker, Bohling, 1916 : 349, 353). BcTpeneHa b BepXHen jiHTOpajin 
3CTyapH5i p. HepHaa h rnroKa IlecHaHBiH cpeAH 3apocjien bbicihhx pacTeHHH, Ha no6e- 
pe^CBe o-Ba Ojichcbckhk. 

BTOpaa noA^opMa (pnc. 5, 3, a TaioKe pnc. 1, 8 h 2, 3 H3: MaxcHMOBa, 2007) HMeeT 
6ojiee KpynHBie yiuiomeHHBie TajuiOMBi (b cpeAHeM 5 — 8 cm, ao 11 cm aji., ao 2 mm ninp.), 

HHOTAa C BBipaHCeHHOH CpeAHHHOH 3KHJIKOH H OHCHB y3KHM (AO 1 MM) KpBIJIOM. TaJUIO- 

MBI HaCTO npHHyAJIHBO H30THyTBI, XOT5I THnHHHOTO MapiIieBBIX <f)OpM CnHpaJIBHOTO 
3aKpyHHBaHHa mbi He Ha6moAaJiH. LI^koctombi pacnojio^ceHBi cjiynaHHO, HHorAa rpyn- 
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Phc. 5. KapJiHKOBtie <}>opMH (jjyKOHflOB. 

1 — KyconeK aepHOBHHbi c KapjiHKOBbiMH (J>yKOH^aMH: acKO(J)HJiJiyM — co CBerjibiMH TamiOMaMH b ueinpe, no nepn(J)e- 
pnn — (J)yKyc; 2 — OT^ejibHbie TajuioMbi, OTMbiTbie ot rpyHTa: cneBa — ceMb TajuioMOB <j)yicyca, cnpaBa — TpH Tajuio- 
Ma acKO(J)HJUiyMa; 3 — KpynHaa <J>opMa «Moxoo6pa3Horo» <J)yKyca (ry6a JlamuarwHCKaa, hjihctbih rpyHT); 4 — MejiKaa 
<J)opMa «Moxoo6pa3Horo» <J>yKyca (acTyapHH p. HepHaa). Ooto H. B. Kynepyica. Maciirra6Hbie jihhchkh, cm: 1 — 3 — 1; 




naMH. OSmaeT b cpeAHen h hhhchch JiHTOpajiH, KaK cpeAH bbicuihx pacTeHHH, Tax h 
b hhctbix KypTHHax Ha 3aHJieHHOM rpyHTe. OcymaeTca Ha 3 h ABaacABi b cyrxH. CxoAHa 
c F. vesiculosus f. subecostatus p (Apijhxobcxhh, 1905 :43—46) h eme 6oJiBine — 
c F. vesiculosus ecad caespitosus, b KOTOpyio 6biJia nepeBe^eHa f. subecostatus (Baker, 
Bohling, 1916 : 331, 349, 353). BcTpeneHa b omyapHH p. HepHaa, b ry6e JlanmaraH- 
cxaa, Ha o-Be OjieHeBCXHH, Ha MaTepHKOBOM 6epery KpHBoro nopora, Ha no6epe>XBe Be- 
jihxoh CajiMti b paiiOHe BBC Mry (pnc. 2). 

3th noA^opMBi nacTO o6pa3yiOT CMeinaHHBie xypraHBi, KpoMe toto, BCTpenaeTca 
Macca nepexoAHtix MOp^oranoB, noaTOMy pa3rpaHHHemie h Ha A»e axaABi Tpe6yeT ao- 
nojiHHTejitHbix HCCJieAOBaHHH. TeHeTHHecKaa npHHaAJieacHOCTB 6ejioMOpcKoro xapjin- 
koboto «MOxoo6pa3Horo» <}>yxyca k KJiacTepy F vesiculosus HaMH AOxa3aHa, h mbi ot- 
hochm ero k Fucus vesiculosus ecad muscoides. 

Dwarf «muscoides-like» Fucus new for the White Sea: typical representative of me- 
gecad limicola, known as F. vesiculosus ecad muscoides or F. cottonii. Cryptostomata are 
absent, rare cecostomata large and prominent. Population density up to 130 000 thalli 
per m 2 . Genetically identical with F. vesiculosus. 

3. EeHTonjieHCTOHHBiH Fucus H3 3apocjieH Zostera marina . 

TajuiOMBi HenpHKpenjieHHBie, ot 5 ao 33 cm an., 0.1 — 0.3 cm limp., yiuiomeHHBie, 
HenpaBHjiBHO hjih ahxotomhhccxh pa3BeTBjieHHBie, npaxTHHecxH 6e3 pa3AejieHHa Ha 
cpeflHHHyio acnjixy h KpBuio (xoth cpeAH^a uacTB TajuiOMa TOJime KpaeBBix), cbct- 
jio-ojihbkoboto i^BeTa. 06bihho HMeeTca 6ojiBuioe xojihhcctbo npojnnjiepaijHH. Taji- 
jiombi nacTO cjia6o cnHpajiBHo 3axpyneHHBie. OpraHOB npHXpenjieHira, B03AyuiHBix ny- 
3BIpeH H KpHnTOCTOM HeT. OueHB pe^KO BCTpeHaiOTCH HeMHOTOHHCJieHHBie neKOCTO- 
mbi. PacTeHHH AByAOMHBie, peijenTaxyjiBi BepxymeHHBie, OBanBHBie hjih pa3flBoeHHBie, 
HHor,na TynoBepiHHHHBie, OTrpaHHneHHBie ot bctbch, ao 1.3 cm aji*, 0.6 cm limp, h 
0.5 cm TOJitu;. (b cpeAHeM 0.9 X 0.45 X 0.4 cm) (pnc. 6, 1 —5). ILiOAOHOcamHe pac- 
TeHH a BCTpenaioTCH c Ma z no 0XTfl6pB. MaxcHMajiBHoe OTMeneHHoe hhcjio peijenTaxy- 
jiob Ha oahom TajuiOMe 26, o6bihho hx ot 2 — 3 ao 5 —6. 

IIjiothoctb nonyjunjHH ot 1— 2 ao 250 3K3./m 2 . ToHHoe onpeAejieHHe hhcjichhocth 
3aTpyAHHTejiBHO, nocKOJiBKy TajuiOMBi oneHB Jierxo (JiparMeHTHpyioTca npH pa36op- 
xe MaTepnajia. Cbipaa Macca oahoto TajuiOMa ot 0.1 ao 7 r. BnoMacca (cBipaa) — ao 
0.2 kt/m 2 b JiHTOpajiH h nop^Axa 0.6—0.7 kt/m 2 b cy6jiHTOpajin. 

06HTaeT b hh^chch JiHTOpajiH h BepxHeii cy6jiHTOpajiH cpeAH 3apocjien Zostera ma¬ 
rina , BCTpenaeTCH h b 30He pa3peaceHHBix 3apocjien F. vesiculosus h F. distichus f. eden- 
tatus. OcymaeTCH tojibko bo BpeMH ch3hthhhbix otjihbob Ha 1 — 2 h. HacTO npHxpemm- 
eTC5i k cy6cTpaTy (necox, 3aHJieHHBiH necox) 6nccycoM mhahh h MaTaMH 3ejieHBix hht- 
naTBix BOAOpocjien. B cy6jiHTOpajiH 3axpenjraeTC5i, nepenyTBiBaacB c xopHeBHinaMH h 
no6eraMH 30CTepBi. EbiBaeT nacraHHO norpyxceH b hji, TorAa hhhch aa nacTB TajuiOMa no- 
naAaeT b cepoBOAOpOAHyio 30Hy, nepHeeT h OTMHpaeT, b pe3yjiBTaTe Hero TajuiOM (f)par- 
MeHTHpyeTCH, o6pa3ya AonepHHe TajuiOMBi. B JiHTOpajiH npeACTaBJieH otacjibhbimh pac- 
TeHHJiMH hjih cnyTaHHBiMH «xycTaMH», b cy6jiHTOpajiH o6pa3yeT aobojibho njiOTHBie 
xypTHHBi b HHXcHeM apyce 3apocjieii 30CTepBi rniomAABio ao 1 — 2 m 2 , c npoexTHBHBiM 
noxpBiTHeM ao 70 — 80 %. He BCTpenaeTCfl rjiy6ace 2 m. 

C 1996 no 2004 r. b jiHTOpajiBHOH 30He ry6bi Tp^3Ha^ 6bijio o6HapyaceHO hccxojibxo 
AeC^TXOB TaJIJIOMOB 3TOH <f)OpMBI, B TOM HHCJie 60 Jiee 20 nJIOAOHOCflLAHX pacTeHHH, npH- 
neM Bee ohh HecjiH tojibxo My^ccxne penenTaxyjiBi c pa3BHTBiMH aHTepHAHJiMH (Maxcn- 
MOBa, Miore, 2006). B 2005 r. mbi He cmotjih Haiira hh oahoto TajuiOMa, otmcthb npH 
3tom 6ypHoe pa3BHrae HHTHaTBix BOAOpocjieH. B aBrycTe—ceHT5i6pe 2006 r. Ha jihto- 
pajin ry6bi rpa3Ha$i 6bijih HaiiAeHBi Bcero 2 hcGojibihhx CTepHjiBHBix TajuiOMa. Boao- 
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Phc. 6. HenpHKperuieHHwe ^yicycu. 

I—3 — 6eHTOiuieHCTOHHafl aKOJiormecKafl $°P Ma F. vesiculosus, HOBax a jm HayKH: I —in situ (jiHropam* ry6u rpjRHaa), 
2 — 4>P arMeHT c peuenTaKyjiaMH, 3 — 4 ) P arMeHT c peuenTaKyjiaMH h npojiH<]>epaimHMH (iJkjto H. B. KyuepyKa); 4 — Fu- 
cus lutarius Kutzing (h3: Sauvageau, 1908); 5 — Fucus mytili Nienburg (m: Nienburg, 1932). MacinTabHue jraneiuoi, cm: 

I— 3—1; 4— 5. 


2 EoTaHHMecKHH xypHaji, JNfe 7, 2007 r. 
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jia3Hoe oScjieAOBaHHe cy 6 jiHTOpajibHOH 3 ohbi noKa3ajio HCXjnoHHTejibHo MomHoe pa3- 
BHTHe 3ejieHbix h 6 ypbix HHTHaTbix BOAOpocneS, njioTHO noxpbiBaBiHHx aho h pacTeHira 
Tax, HTO JIHCTbfl B3MOpHHKa H TaJIJIOMbI <f)yKOHflOB 6 bIJIH npaXTHHeCXH He BHAHBI. B He- 
KOToptix MecTax noA 3 thm noxpOBOM pa3BHBajiocb cepOBOAOpOAHoe 3apa>xeHHe, bbi- 
3BaBinee ra 6 ejib B3MOpHHxa. no Been bhahmocth, Hcne3HOBeHHe nonyjnnjHH 6 eHTO- 
njieHCTOHHoro <f)yxyca b ry 6 e rp5i3Ha5i CB5i3aHO hmchho c 3thm abjichhcm. 

OAHOBpeMeHHO b onpecH^eMbix MajieHbxnx 6 yxTax Ha o-Be OjieHeBCXHH 6 biJiH 06 - 
Hapy^ceHbi oGnjibHbie 3apocjiH 3Toro (JjyxoHAa. Bbijio HaiiAeHO 13 <f)epTHJibHbix Tajnio- 
mob, H3 KOToptix 8 oxa3ajiHCb My^ccKHMH, a 5 — HceHCKHMH. ^CeHCKHe peijenTaxyjibi co- 
Aep^cajiH 3pejibie ootohhh, b xa^CAOM H3 KOTopbix 6 biJio no 8 AHijexjieTOx, hhhcm He ot- 
jiHHaBHiHxc^ ot AHijexjieTOx o 6 biHHoro F. vesiculosus. 

Bonee Bcero 3Ta <f)opMa HanoMHHaeT xapaxTepHbiH am <f)paHijy3CXHX cojieHbix Map- 
men Fucus lutarius Kiitzing (pnc. 6, 4). MecTooGmaHHe TaoKe coBnaAaeT: «lower le¬ 
vels of muddy salt marshes» (Baker, Bohling, 1916: 352). OAHaxo HMeiOTca cymecTBeH- 
Hbie otjihhha: 1) F. lutarius norpy>xeH b cy6cTpaT (embedded in mud), a GejiOMOpcxaa 
<f>opMa name Bcero npocTO jie^CHT Ha noBepxHOCTH rpyHTa; 2) peijenTaxyjibi F. lutarius 
npaxranecxH He oirpaHHHeHbi ot BeTBeS h aocthtuiot amhbi 3 cm; 3) F. lutarius HMeeT 
MHoroHHCJieHHbie, xopomo pa3BHTbie KpaeBbie KpHnTOCTOMbi. 

Baker h Bohling (1916) othochjih F. lutarius k axaAe volubilis MeraxaAbi limico- 
la F. vesiculosus h HaGmoAaJiH p^A nepexoAHbix <f)opM ot axaAbi caespitosus ao caMOH 
KpynHOH axaAbi volubilis , npeACTaBJunomeii co6oh Ty ace >XH3HeHHyio (J)opMy, hto h Ham 
<f)yxyc. C. den Hartog (1959) cnmaji F. lutarius axononiHecxoH <f)opMOH («habitat ffom», 
p. 181) F. vesiculosus , B03HHxaiom;eH H3-3a pa3BHTH« MHoroHHCJieHHbix npojiH<f)epaijHH 
y TajuiOMOB, OTOpBaHHbix ot cy6cTpaTa h BbmeceHHbix npHJiHBHbiMH TeneHHflMH Ha co- 
jieHbie MapmH. Oh HeoAHOKpaTHO HaxoAHJi «ra6pHAHbie» MOp<f)OTHnbi Me^CAy F. vesicu¬ 
losus h F. lutarius , H3 KOTopbix cocTaBHJi nojiHbiH nepexoAHbiH p^A- 

06Hapy»ceHHbiH HaMH (JjyxoHA no CBoeS 3XH3HeHHOH <f)opMe npaxTHHecxH hach- 
THHeH Fucus mytili Nienburg (1932) (pnc. 6, 5), xoTOpbiH BnocneACTBHH nepeBejiH b 
paHr (JjopMbi mytili Bee toto tk e F. vesiculosus CHanajia C. den Hartog (1959), a 3aTeM 
P. H. Nienchuis (1970, aht. no: Hoeketal., 1979). C. van den Hoek c coaBT. (1979) Aa^ce 

He CHHTaiOT 3Ty ^KH3HeHHyiO ({)OpMy Co6CTBeHHO TaKCOHOMHHeCKOH (J)OpMOH, a JIHmb 
mo ah (f) h xaijHeH Fucus vesiculosus. F. mytili tohho Tax >xe, xax h Ham (JjyxoHA, BCTpe- 
naeTca b npHMapmeBbix 3apocjrax 30CTepbi, npHxpenmieTCfl x cy6cTpaTy GnccycoM 
mhahh, ho HMeeT npHHijHnHajibHoe OTJiHHHe: ero peijenTaxyjibi hmciot Ha Bepxymxax 
AJiHHUbie pa3BeTBJieHHbie BereTaTHBHbie BbipocTbi, t. e. pacnojioaceHbi (JjaxTHHecxH no- 
cepeAHHe TamioMa (coBepmeHHO Heo6biHHoe pacnojioaceHHe am pOAa Fucus), x to- 
My ace W. Nienburg oSHapyacmi tojibxo aceHCXHe pacTeHHH. 

TaxHM o6pa30M, hh oahh H3 paHee onncaHHbix <f)yxoHAOB, HecMOTpa Ha cxoactbo 
MeCTOo6HTaHHH H >XH3HeHHbIX <f)OpM, He nOXOAHT Ha o6Hapy»CeHHbIH HaMH. Il03T0My 
mbi CHHTaeM ero hoboh axojiorHHecxoH <f)opMOH F. vesiculosus. Ilocxojibxy oh o6HTaeT 
b 3apocjnix B3MOpHHxa, npnneM HMeHHo Tex, xoTOpbie MHoro neT H3ynaji BbmaioiUHHCfl 
HCCJieAOBaTejib Zostera marina B. H. BexoB (1920—1990), Ham yHHTejib, mbi Ha3biBaeM 
3Ty (J)opMy b ero naMHTb — Fucus vesiculosus ecad vehovianus Maximova et Mugue 
ecad nov. 

Benthopleustonic ecological form of Fucus vesiculosus: thalli 5—33 cm long, 
0.1—0.3 cm wide, light brown, branching dichotomously or irregularly, with numerous 
prolifications, without vesicles and basal disk, sometimes with signs of spirality. Cryp¬ 
tostomata are absent, cecostomata are rare, large and prominent. Fertile thalli are very ra¬ 
re, unisexual, receptacles marginal, ovoid, with normally developed antheridia and oogo- 
nia. Reproduces vegetatively by thalli fragmentation. Inhabits low littoral and upper sub- 
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littoral zones, being associated with Zostera marina. Thalli are loose-lying, sometimes 
anchored by mussels’ byssus and green filamentous algae, and sometimes embedded in 
soft bottom. Population density — from 1—2 up to 250 thalli/m 2 . Genetically identical 
with Fucus vesiculosus. Ecad is new for science. 

Pe3yjibmantbi auajima JJHK 

nojiyneHHbie nocjieAOBaTejiBHOCTH AenoHHpOBaHBi B reHbamce HaijHOHajitHoro 
HHCTHTyTa 3AopoBbH (CLUA). Ha (J)HnoreHeTHHecKOH pexoHCTpyxitHH, nocTpoeHHoii Ha 
ocHOBaHHH nojiyneHHBix nocne^OBaTejibHOCTeii, a Tax>xe c yneTOM nocjieAOBaTejiBHO- 
CTeii, nojiyHeHHbix H3 TeH6aHxa, npeACTaBJieHBi ABa CTaracTHnecxH AOCTOBepHBix xnac- 
Tepa b pOAe Fucus (pnc. 3). Oahh KJiacTep BXJHonaeT 6ejiOMOpcxHe Fucus vesiculosus , 
KapJiHKOBbiH Fucus h HenpHxpemieHHBiH Fucus H3 3apocjieii 30CTepBi, a Taxace F. spira¬ 
lis L., F. ceranoides L., F. lutarius u F. virsoides J. Ag., nocjieAOBaTejiBHOCTH xoTopbix 
onybjiHKOBaHM paHee (Serrao et al., 1999a). Btopoh KJiacTep BXjnonaeT F. distichus H3 
Eenoro Mopa, a tslktkq bhabi F. gardneri P. C. Silva, F. evanescens C. Ag. h F. serratus. 
Bee H3yneHHbie (jxopMBi A. nodosum hmciot oneHB hh3xhh ypoBeHB nojiHMOp<f)H3Ma h 
o6pa3yiOT Ha A^HAporpaMMe cahhbih KJiacTep. 

TaxHM o6pa30M, o6a hobbix 6ejioMopcxHX <f)yxyca reHeraHecxH xpaime 6jih3kh Fu¬ 
cus vesiculosus. H3HanajiBHO OHeBHAHaa am Hac bhaobbh npHHaAJieacHOCTB xapjiHXOBO- 
ro acKO(|)HJiJiyMa noATBep^CAeHa reHeranecxH. 

npH cexBeHHpoBaHHH ITS peraoHOB OTMeneHO OTcyTCTBue 3aMeTHOH reTep03HroT- 
HOCTH B HCCJieAOBaHHBIX <f)OpMaX. H03T0My C BBICOXOH CTQUQRblO BepOflTHOCTH MOHCHO 
cxa3aTB, hto HeTHiiHHHBie Mop<|)OJiorHHecxHe BapnaAHHF. vesiculosus vl A. nodosum He 
HBJifliOTCfl Me^CBHAOBBiMH hjih Me>KpOAOBBiMH rubpHAaMH nepBoro nOXOJieHHfl. 

HH3xaa CTeneHB reHeraHecKOH AHBepreHijHH cpeAH pOAa Fucus no3BOJi5ieT npeA- 
nojio^CHTB, hto ero bhabi o6pa30BajiHCB cpaBHHTejiBHO HeAaBHo (Leclerc et al., 1998). 

Ha KOpOTKHH CpOK, npOUieAHIHH C MOMeHTa BHAOo6pa30BaHHH, H BBICOXHH TCMn paAHa- 
Ahh yxa3BiBaeT Tax>xe bbicoxhh ypOBeHB BHyTpHHHAHBHAyajiBHoii reHeTHnecxoii H3- 
MeHHHBocTH (Serrao et al., 1999a). YHHTBiBaa BBicoxyio CTeneHB AHBepreHitHH b rpynne 
BHAOB Fucus , HCB03M05XH0 OnpeAeJIHTB BHAOByiO CaMOCTOHTeJIBHOCTB (f)OpM: OHH MOryT 
6bitb xax caMOCToaTejiBHBiMH BHAaMH, reHeTHHecxH He pa3JiHHaioiij;HMHca c F. vesicu¬ 
losus, Tax h 3xojiorHHecxoH (fjopMOH F. vesiculosus , nocxojiBxy Apyrnx bhaob H3 xjiac- 
Tepa vesiculosus b EejiOM Mope HeT. 

CxoAHBie AaHHBie nojiyneHBi c npHMeHeHHeM MeTOAa Macc-cnexTpOMeTpHH (PyMS): 
F. spiralis h ero xapjinxoBaa <f)opMa F. spiralis f. nanus oxa3ajiHCB Hepa3JiHHHMBi, cjie- 
AOBaTeJIBHO, HabjHOAaiOtAHeC^ pa3JIHHHfl B MOp(f)OJIOrHH HOCflT MOAH(f)HXaiJHOHHBIH xa- 
paxTep. npH 3tom MOp<f)OMeTpH5i no mecTH napaMeTpaM noxa3ajia AOCTOBepHBie pa3JiH- 
HHa Me^CAy OCHOBHBIM BHAOM H ero (J)OpMOH, npHHCM yMeHBHieHHe pa3MepOB H yBejIHHe- 
HHe HHCJia AonojiHHTejiBHBix «no6eroB» (hto npHAaeT <f)opMe 6ojiee xycracTBiH bha) 
HabjIIOAaJIOCB Ha BepXHHX ypOBHflX JIHTOpaJIH. ABTOpBI CHHTaiOT, HTO 3 th MOp(f)OJIOrH- 
necxHe oco6eHHOcra hmciot aAanraBHBiH xapaxTep, no3BOJi5Hi TajuiOMaM nepe>XHBaTB 
AJiHTejiBHBiH nepHOA ocymeHHH bo Bpeivni OTJiHBa (Hardy et al., 1998; Scott et al., 2001). 


06cyaeAeHHe pe3yjn>TaTOB 

B 1964 r. J. Feldmann h F. Magne bbiacjihjih xapjiHxoBBiii MapmeBBiH (fjyxyc (OpaH- 
Ahh) b OTAejiBHBiH bha Fucus muscoides , paHee Ha3BaHHBiH Cotton (1912) pa3HOBHA- 
hoctbk) (fjyxyca ny3BipnaToro (Fucus vesiculosus var. muscoides) (Wynne, Magne, 
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1991) (cm. pnc. 4 H3: MaKCHMOBa, 2007), a Baker h Bohling (1916) — omiOHMeHHOH 
3Ka,«OH Toro xce BH#a. no3»ce M. J. Wynne h Magne (1991) nepenMeHOBajin F. muscoi- 
des b F. cottonii , nocKOJiLKy npexcHee Ha3Baime OKa3ajioct He3aKomn>iM. 

O^HaKO HcnaHCKHe HCCJie/jOBaTejiH (Niell et al., 1980; Fuentes, Niell, 1985), 6a3H- 
pyact Ha Mop^OMeTpmecKHX .zjaHHMx h pe3yjibTaTax HaTypHMx oKcnepHMeHTOB, npo- 
AOjmajiH yTBep^yxaxb, hto «KapjraKH» — 3to jmim> OKOJiorHHecKaa 4 >0 P Ma o6mhhmx 
npHKpemieHHLix bh^ob h hx cjieflyeT cHHTaTb oKa^aMH. reHeraHecKHe Hccjie^OBaHHx 
nocjieAHHX jieT (Hardy et al., 1998; Serrao et al., 1999a; Mathieson, Dawes, 2001; Scott 
et al., 2001; Wallace, Klein, Mathieson, 2004, 2005) npHBejra hx aBTopoB k aobojilho 

npOTHBOpeHHBLIM BMBO^aM, B TOM HHCJie BCCLMB 3K30THHCCKHM, HanpHMep: «M 0 X 006 - 

pa3Htie» (JjyKycbi xfijunoTca raOpH^aMH F. vesiculosus h F. spiralis , a 6eHTOiuieiicTOH- 
HLie (})opMi>i—raOpH^aMH «Moxoo6pa3HLix» (J)opM c oflHHM H3 poflmejieH— F. vesicu¬ 
losus (Wallace, Klein, Mathieson, 2004). 

Bee aBTopu no^epKHBaiOT, hto reHeraHecKaa BapHa6eju»HOCTb (JjyKOH^OB, b tom 
HHCJ ie BHyipHBHAOBaa, orpoMHa. CymecTBeHHue reHeranecKHe pa3JiHHH« HaftmoflaiOT- 
ca He tojilko Mexc^y oxzjejiBHMMH reorpa<j)HHecKH n30JinpoBaHHLiMH nonyjiauHXMH, 
HO H MQTKJjy paCTeHHXMH BHyipH O^HOH nOnyjmpiH. Ho npH 3TOM HCTKO BMfleJDUOT- 
ca flBa ochobhmx KJiacrepa, b oahh H3 kotopmx bxoaht F. vesiculosus , a b apyron — 
F. distichus. .flpcTOBepHO pa3jniHHTb bh#m, a tcm 6ojiee 4>opMbi BHyrpH othx KJiacTepoB 
3aTpyOTirrejH»Ho, ho npHHajyie^cHOCTB k o^HOMy hjih .zjpyroMy onpeflejraeTca tohho. 
Hmchho 3Toro mm h ao6hjihcb b HanieH pafxyre. 

TaKHM o6pa30M, nojiyneHHbie hbmh pe3yjitTaTM noATBepxc^aiOT Tonxy 3peHna 
C. Agardh (1817) (ijht. no: Apuhxobckhh, 1905), Baker h Bohling (1916), den Hartog 
(1959), van den Hoek c coaBT. (1979), Neil c coaBT. (1980,1985) h px^a .apyinx nccjie- 
^OBaTejieii, nojiaraBnrax, hto KapjniKOBMe «MOxoo6pa3m»ie» h 6eHTonjieHCTOHHbie 4>y- 
KOH£M He XBJUHOTCJI CaMOCTOXTeJILHMMH BH^aMH, a IipeflCTaBJDIIOT <X) 60 H OKOJIOrH- 
necKne <])opMM (3Ka.mii) o6mhhmx nun peraoHa npHKpenjieHHMX bh^ob, b HarneM cjiy- 
nae — A. nodosum h F. vesiculosus. Mm He MOxceM corjiacHTbca c nprmaHHeM paHra 
CaMOCTOXTeJIBHMX BHAOB «M0X006pa3HMM» (JiyKOH^aM. EoJH>nme COMHeHHfl BM3MBaeT 
y Hac h raOpHAHoe npoHCxoxyjeHHe 3thx $opM. 

Bo-nepBMx, KapjniKOBOCTB — o^ho H3 o6mhhmx cbohctb ocTyapHoii 6 hotm: cjihih- 
KOM BeJIHKH 3aTpaTM 3HepniH Ha OCMOpeiyJMIXHK) H3-3a nOCTOKHHMX CMeH npeCHOH H 
mopckoh Bom>i (Oertzen, 1988). MecTOo6HraHHe KapjnocoBMx (JjyKOH^OB — <okotoh 
b KBa^paTe»: Ha MapraHajn»m>ie CBOHCTBa scryapna HaKJiam>iBaK)Tca MaprHHajibHMe 
CBOHCTBa BepxHeii jmropajm; Mano toto, <f>yKOHm>i o6HraiOT 3flect Ha HecBOHCTBeHHOM 
BH^y cyScTpaTe. Taxoe coHeramie He6jiaronpHXTHMx (JmicropoB — Bnojme flocraTOH- 
Hax npHHHHa jyw yMeHLiiierora pa3MepoB TajinoMa. 

BO-BTOpMX, CXOflCTBO XCH3HeHHMX $OpM «M0X006pa3HMX» (jiyKyca H aCKO(})HJIJiyMa 
coBepmeHHO ohcbhaho (pnc. 4). Ho acKocjmiuiyMy He c KeM rH6pHm*3HpoBaTBca: oto 
mohotihihmh pom Cjie^OBaTejiBHO, px o6pa30BaHnx TaKOH (JjopMbi rH6pHm*3auHH He 
HyxcHa mm, bo bcxkom cjiynae. He o6a3aTejn*Ha. H KaK nojiyneHHbie hbmh reHeraHecKHe 
Aammie, Tax h HaTypHMe HaOjno^eHHa oto no^TBepxc^aiOT. 

HeJH»3K He OTMeTHTb H HeKHH JIOrHHeCKHH «nepeCKOK», KOTOpMH AOnycnum BBTOpM 
«rH6pHWHOH nmoTe3M» (Wallace, Klein, Mathieson, 2004). Ecjih «MOxoo6pa3m>ie» dpy- 
KycM — 3 to pe3yju»TaT ra6pHmi3auHH F. vesiculosus h F. spiralis , to KaKHM o6pa30M 
F. vesiculosus ecad volubilis Moxcer 6 mtb hx raOpH^OM c oahhm H3 pomrrejieH? Th 6- 
pH#H3auHX koto 6m to hh 6buio c BereTaTHBHO pa 3 MHOxcaiomeHca oco6bio nonpocry 
HeB03M05KHa. KpoMe toto, b HccjieflOBaHHOM hbmh paiiOHe HerF. spiralis , nooTOMy 6e- 
jiOMopcKHH «MOxoo6pa3HMib> (Jiyxyc mncaK He Moxcer 6trn» raOpH^OM F. vesiculosus 
C 3THM BHflOM. 
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B-TpeTbHx, HaM xaaceTca BecbMa cnopHbiM caM cnoco 6 BbiAejieHHfl caMOCTOATejibHO- 
ro BH^a no ayraxojiorHHecxHM xapaxTepncraxaM, no pa3JiHHH5iM hhih thhhhhoh n xap- 
jihkoboh (J)opM («niche differences)), Wynne, Magne, 1991 : 57), ocodeHHO Kor^a pent 
ha^t o Taxon HCKJiiOHHTejibHO njiacTHHHOH rpynne BOAOpocnen, xax (JjyxoHABi. Mbi chh- 
TaeM, hto MOp<f)OJiorHHecxoe n <f)H3HOJiorHHecxoe cxoactbo AepHBaTOB 3aBeAOMO pa3- 
hmx bhaob n Aa^ce poaob (Moxoo6pa3Hbie <f)yxyc, acxo<f)HjniyM n nejibBeijHfl; 6 eHTO- 
nJiencTOHHbie <f)yxycbi n nejibBeijHfl MeraxaABi limicola ), oGHTaioinHX b hachthhhbix 
ycJiOBMx, CBHAeTejibCTByeT xax pa3 o MOAH(J)HKaAHOHHOM xapaKTepe HadjnoAaeMon H3- 
mchhhbocth h o tom, hto 3to He BHAbi, ho cxoAHbie no ^KH 3 HeHHOH <f)opMe 3xaAbi. Bnep- 
Bbie cxoAHyio TOHKy 3 peHHH Bbicxa 3 ajia S. Baker (1912). 

HaxoHeij, 06 otom ace roBopHT h Taxaa nepTa xapjinxoBbix <f)opM, xax peAyKijHfl 
nonoBoro npoijecca b coneTaHHH c HHTeHCH<f)HxaijHeH BereTaraBHoro pa3MH0>xeHHfl. 
OTcyTCTBHe oahoto H3 rjiaBHbix npH3HaxoB pOAa (b AaHHOM cjiynae nonoBoro pa3- 
MHOHCeHHfl), no HaHieMy MHeHHIO, He MOHCeT CHHTaTBCH AOCTaTOHHBIM OCHOBaHHeM ajm 
BbmeJieHHfl caMOCToaTejibHoro BHAa AaHHoro pOAa. Kax H 3 Becrao, yTpaTa nonoBoro 
pa3MHo^ceHHa — xapaxTepHoe cbohctbo <f)opM mhothx bhaob, noTepaBHinx cbh3b c cy 6 - 
CTpaTOM (Mop030Ba-BoAHHHAxaa, 1940; KnpeeBa, 1964; Parr, 1939; denHartog, 1959; 
Taylor, 1960 h Ap.)> ht0 CHHTaeTca oahhm H3 apxHX npHMepOB (JjeHOTHnHHecxoii aAan- 
TaAHH y BOAOpocnen (Tanonxa, 1981). 

B 1980—1990-x roAax, pa 6 oTaa c nepHOMOpcxon arapOHOCHOH 6 arpaHxoii Phyllo- 
phora nervosa (D. C.) Grev., mbi npocjieAHJiH otot npoijecc b jia 6 opaTOpHbix ycjiOBirax: 
OTAejieHHan ot cy 6 cTpaTa cxajibHaa <|) 0 pMa (f)HJuio(])opbi npH noMemeHHH ee b cpeAy c 
noBbimeHHOH cojieHOCTbio Hanajia axTHBHO npojnnfjepHpOBaTb (mbi Ha3BajiH oto HBjie- 
HHe «B3pbiBHbiM pocTOM))) h Bcero jihuib 3a 8 Mec. npe 6 biBaHiw b axBapnyMe coBepmeH- 
ho H3MeHHJia cboh o6jihx. CoAep^caBHiaacH b Tex ace ycjioBirax njiacTOo6pa3yiomafl 
( 6 eHTonjieHCTOHHaa) (fiopMa — Ta, H3 xoTOpon coctoht OHJiJio<f)opHoe none 3epHO- 
Ba, — npeTepnejia tohho Taxne ace H3MeHeHHa, h ohh CTajiH npaxTHnecxH Hepa3JiHHH- 
Mbl. npH 3TOM TaJUIOMbl CXaJIbHOH (f)OpMBI HanaJIH CaMOnpOH3BOJIbHO 4>parMeHTHpO- 
BaTbca. H3HaHajibHbiH npH6pe3XHbiH MaTepHan HMeji pa3BHTbie ijHCTOxapnbi, ho ohh ao- 
bojibho 6 bicTpo Hcne3jiH h b TeneHHe AByxneTHero axcnepHMeHTa 6 ojibme He B03HHxajiH 
(JlynHHa h Ap-, 1993). A. A. KajiyrHHa-TyTHHX (1975) OTMenajia, hto opraHbi nonoBoro 
h 6 ecnojioro pa3MHOHceHHa odHapy^CHBaiOTca Ha npnxpenjieHHbix pacTeHirax (])hjijio- 
<j)opbi perynapHO, Ha 6 eHTonjieHCTOHHbix — ropa3AO peace, npnneM tojibxo Ha Tex, xo- 
TOpbie eme coxpabunoT nepemox h ocTaTXH noAoniBbi, «h nojiHocTbio OTcyTCTByioT 
Ha 3X3eMnjiapax, A-anTejiBHoe BpeMH HaxoAHBmnxca b HenpnxpenjieHHOM coctoahhh)) 
(c. 129). TeHeTHnecKoe cahhctbo cxajibHOH h njiacTOo6pa3yioHj;eH (f>opM (f)HJuio(])opbi 
6 bijio noxa 3 aHO B. Chbijobbim (1970), xoTOpbin nccjieAOBaji <f)HJuio(])opy H3 npH 6 peac- 
hbix 6 noTonoB, c OHjiJio<f)opHoro nojia, c Majibix nojien KapxHHHTexoro 3ajiHBa h onpe- 
AejiHji pa3JiHHHbie MOp<f)OTHnbi otoh 6 arpaHXH xax axonornnecxHe <f)OpMbi (t. e. hmchho 
axaAbi). 

YTpaTy nonoBoro npoijecca oGBacmnoT pa3HbiMH npHHHHaMH, b tom HHCjie h bbico- 
xoh njiOTHOCTbio 3apocjieii. Tax, xpacHaa BOAOpocjib Asparagopsis armata Harv. iijioao- 
hocht jihhib npH njiOTHOCTH MeHee 500 TajniOMOB Ha m 2 (Flores-Moya et al., 1996). Kyp- 
thhxh «MOxoo6pa3Horo)) <f)yxyca oneHb njiOTHbie, hhcjichhoctb TajuiOMOB AOcraraeT 
6oJiee 100 TbIC. 3X3./m 2 ; H 3TO, B03MOaCHO, OAHa H3 npHHHH HX CTepHJIBHOCTH. 

IIoAo 6 Hbie npHMepbi mo>xho mho^chtb, ho cxa3aHHoro AOCTaTOHHO, hto6bi He chh- 
TaTb noBOAOM ajih BbiAejieHH^ caMOCTOHTejibHbix bhaob o6ru;eH3BecTHyio HcxjnoHHTejib- 
Hyio MOAH(J)HXaAHOHHyK) H3MeHHHBOCTb (|)yXOHAOB, oco 6 eHHO F. vesiculosus. Ero TO- 
jiepaHTHOCTb x HiHpoxoMy cnexTpy ycjioBHH cpeABi, BXJHonaa TeMnepaTypy, cojichoctb 
h THApoAHHaMHxy, a Tax^ce choco6hoctb aojito ^chtb b HenpnxpenjieHHOM coctoahhh 
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onHcaHM MHoroKpaTHO (Jordan, Vadas, 1972; Luther, 1981; Russel, 1987; Baeck, 1993; 
Kalvas, Kautsky, 1993; Serrao et al., 1999b, h aP-)- 

TaKHM o6pa30M, no HarneMy MHeHHio, BbmejieHHe «MOxoo6pa3Horo» <f)yxyca b ca- 
MOCTOflTejibHbiH bha F. cottonii no KOMnneKcy MOp(j)OJiorHHecxHx h ayroKOJiorHHecKHx 
npH3HaKOB (Wynne, Magne, 1991) odocHOBaHO HeAOCTaTOHHO ydeAHTejibHO. 

Hto xacaeTCA reHeTHHecxHx HCCJieAOBaHHH, Axodbi noATBepACAaioinnx BHAOByio 
caMOCTO^TejibHOCTb 3thx (f)opM, to ohh, Kax 6bmo cxa3aHO Bbirne, noKa3biBaioT Jinnib 
npHHaAJie^CHOCTb «MOxoo6pa3Hbix» (JjyxoHAOB k onpeAejieHHOMy KjiacTepy. npnneM n 
F. spiralis , n F. vesiculosus, c KOTOpbiMH name Bcero CBA3biBaiOT «MOxoo6pa3Hbie» <f)op- 
Mbl, OTHOCATCH K OAHOMy KJiaCTepy. (Ha pnc. 3 BHAHO, HTO o6a HOBbIX a™ BeJIOTO MOpA 
(fjyxyca OKa3ajincb reHeTHHecxn djiHAce Bcero k F. spiralis H3 CIIIA). Bhahmo, y 3 thx 
djiH3KOpOACTBeHHbix bhaob, cxoAHbix h no reorpa(f)HHecKOMy pacnpocTpaHeHHio, n no 
BepTHKajibHOMy pacnpeAejieHHio, hmciotca HexHe CBOHCTBa, odecneHHBaioinHe nx bh- 
ACHBaHne b AOCTaTOHHO niHpOKOM AHana30He ycjiOBHH cpeAbi. 

Bo3Bpatu;aACb k rnnoTe3e o rndpHAHOM nponcxoACAeHHH «Moxoodpa3Hbix» (jjyxoH- 
AOB, OTMeraM, hto ocTaeTCA HeACHbiM, noHeMy rndpHAHbie <f>opMbi HMeioT Taxyio y3Kyio 
npocTpaHCTBeHHyK) jioxajiH3aijHio. ,ZJaAce ecjin rndpHAbi AencTBHTejibHO hmciot npen- 
MymecTBa b ocbochkh KpaeBbix odnacTen bhaoboh hhiuh, to aojiachbi Ace cymecTBOBaTb 
xota dbi OTAejibHbie rndpHAHbie pacTeHHA, odHTaioinne b «HOpMajibHbix» ycjiOBHAx. 
Ho aBTOpbi (Wallace, Klein, Mathieson, 2004) He npHBOAAT Taxnx npHMepOB h Boodme 
odxQAAT 3TOT BOnpOC MOJIHaHHeM. 

OAHaxo ecjin paccMaTpHBaTb MaprnHajibHbie ynacTKH dnoTonoB Kax CBoeodpa3Hyio 
«CTepnjibHyio odjiacTb BbicejieHHA» (Ekman, 1953, ijht. no: EeKJieMnmeB, 1969), to Bee 
CTaHOBHTCA Ha cboh MecTa. B KpaeBbix nacTAX apeajioB oneHb nacTO HadjnoAaeTCA hjih 
nojiHoe OTcyrcTBne pa3MHOAceHHA, hjih ero TpaHC<f)opMaijHA, Kax 3to npOHexoAHT, Ha- 
npHMep, y MaApenopoBbix xopamiOB (Vernon, 1995) h mhothx Apyrnx aohhbix dec- 
n03B0H0HHbIX C neJiaTHHeCKHMH JIHHHHKaMH. «CTepHJIbHbie odjiaCTH» HaCTO Ha3bIBaiOT 
nceBAononyjiAAHAMH, h 3to ABJieHne oneHb ninpoxo pacnpocTpaHeHO b Mhpobom oxea- 
He, npnneM xax reorpa<f)HHecxH, Tax h daTHMeTpHnecxH (MHJieHKOBCKHH, 1977). BceM 
H3BecraaA «BOAAHaA HyMa» Elodea canadensis Michaux, 3aBe3eHHaA b EBpony b 1836 r. 
h npeACTaBJieHnaA 3Aecb tojibko acchckhmh pacTeHHAM (LjBejieB, 1982), dojiee neM 
ycneniHO pa3MHOACHJiacb BereTaTHBHbiM nyTeM, ho ee He bbiacjiaiot b OTAejibHbifi bha: 
Espona rjvl ototo BHAa — jihiub «CTepHJibHaA odjiacTb BbicejieHHA». B nocjieAHee 
BpeMA 3tot dHoreorpa(f)HHecKHH TepMHH CTajiH npHMeHATb b OTHOineHHH donee y3KHx 
npocTpaHCTBeHHbix xaTeropHH, BnjiOTb ao rejibMHHTOJiorHH, rAe Tax Ha3biBaioT TynHxo- 
Boro X03AHHa, B KOTOpOM napa3HT MOACeT ACHTb, HO He pa3MHOACaTbCA (HHrMaTyjIJIHH, 
2004). B HarneM cjiynae mbi TOAce moaccm roBOpHTb o MaprHHajibHOH nceBAononyjiAijHH 
F. vesiculosus , H3MeHHBinero, npeACAe Bcero, cnocod pa3MHOAceHHA. 

HTax, jioxajibHbie nonyjiAijHH «MOxoodpa3Hbix» (JjyxonAOB depyr CBoe Hanajio ot 
(JjparMeHTOB TamiOMOB «HopMajibHbix» bhaob. nonaAaA b ycjioBHA, HexapaxTepHbie rjvl 
«pOAHTeJieH», OHH TpaHC(|)OpMHpyiOTCA MOp(|)OJIOrHHeCKH H (J)H3HOJIOrHHeCKH, Tax ACe 
xax odpbiBKH cxajibHoro acKO<f)HJiJiyMa, npeBpamaiOTCA b axaAy scorpioides (Chock, 
Mathieson, 1976). OdpeTaA cnocodHOCTb x BereTaraBHOMy pa3MHOAceHHio, ohh odpa- 
3yiOT KJIOHbl, KOTOpbie, eCTeCTBeHHO, OTJIHHaiOTCA reHeTHHeCKH OT paCTeHHH CKaJIbHOH 
nonyjiAAHH, nocxojibxy BHyrpHnonyjiAitHOHHaA reHeraHecxaA BapnadejibHOCTb <f)yxoH- 
AOB BejiHxa. OcodeHHO chjibho OHa BbipaAceHa y F. vesiculosus , reHeTHHecxaA CBA3b ko- 
Toporo c dejiOMOpcxHM «MOxoodpa3HbiM» (JjyxycoM AOxa3aHa HaMH. 

Hto xacaeTCA (J)axTHHecxH cydjiHTOpajibHOH F. vesiculosus ecad vehovianus , to OHa 
MOAceT npOHexoAHTb xax HenocpeACTBeHHO ot F. vesiculosus , Tax h ot F. vesiculosus 
ecad muscoides , h3Batoh H3 rpyrna, HanpHMep, CHJibHbiM HiTOpMOM hjih TOpomeHHeM 
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jibaob. B HaniHx c6opax hmciotoi pacTeHHA, Mop(|)onorHHecKH npoMexcyTOHHbie mokay 
«MO xoo6pa3HMM» (|)yKycoM h ecad vehovianus. B 3CTyapHH p. HepHaa pmtOM c Kypra- 
hoh KpynHOH noA(|)opMH «Moxoo6pa3Horo» (jiyKyca b hhxchch JimopajiH 6buio odHapy- 
5 KeHO HecKOJibKO TajiJiOMOB (|>yKOHAa, npHKpenjieHHbix k HedojibinoMy KaMHK>6HCcycoM 
mhahh. Ohh 6bijiH AJiHHHee TajiJiOMOB KapjiHKOBoro (|>yKyca, ho Kopone dojibniHHCTBa 
TajuiOMOB ecad vehovianus. AHajiorHHHbie HaxoAKH Shjih h Ha o-Be Ojichcbckhm. 

nepexoA b njiaBynee h nojiynpHKpenjieHHoe coctohhhc, nocToaHHoe yBJiaxcHeHHe 
MoryT cnocodcTBOBaTb yajimhchhio TajuioMa, coKpaiAeHHio oTHOCHTejibHbix pa3MepoB 
pa3pymaioiAeHC)i 6a3ajibHOH uacra, yBejiHHeHHio HHCJia pa3BeTBJieHHH. Bhahmo, bto- 
pHHHoe npHKpenjieHHe k rpyrny («3aaKopHBaHHe» 6nccycoM mhahh h mbtbmh hht- 
qaTbix BOAopocjien, nacTHHHoe norpy^ceHHe b cydcTpaT) cnocodcTByeT o6pa30BaHHio 
opraHOB pa3MHO)KeHH)i Ha HexoTopbix TajuioMax. 
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SUMMARY 

In 1996 three fucoid algae were noticed in the White Sea (Kandalakshsky Bay). None of them was 
observed in the basin previously. They vegetate in the estuary of the river Chernaya (Black River) and 
in some other localities characterized by soft bottom and more or less intensive coastal fresh-water 
run-off. It was clear that two of them belonged to the genus Fucus , and the third one looked like a dwarf 
Ascophyllum nodosum . In 2002—2003 the nrDNA-ITS-1 investigation was carried out to establish the 
relations with common local seaweeds. The genetic entity of two new forms (benthopleustonic and 
dwarf muscoides-like) with Fucus vesiculosus , and the third one with A. nodosum was shown. The loo- 
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se-lying (benthopleustonic) form is new for science. It is associated with Zostera marina in low littoral 
and high sublittoral zones, being anchored by mussels’ byssus and green filamentous algae. It lacks the 
vesicles, basal disk or rhizoids, has a narrow thallus, branched dichotomously or irregularly, and often 
bears numerous proliferations. Rare fertile thalli are unisexual, bearing marginal ovoid receptacles with 
normally developed oogonia and antheridia. We name it F. vesiculosus ecad vehovianus. The dwarf 
form is well known in other regions of the World Ocean under the name of F. vesiculosus ecad muscoi- 
des, and even under the separate specific name F. cottonii. We name the third form A. nodosum ecad 
muscoides. We consider all these algae to be ecological forms (ecads) instead of independent taxono¬ 
mic units. Our opinion is based not only on genetic results, but also on our field observations. We have 
observed the direct growth of muscoides-like Fucus and Ascophyllum from the fragments of large thalli 
buried in silty sand. 
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npOBeaeHbi MOp<J>ojiornHecKHH h OHToreHeTHHecKHH aHaJiH3bi no;i3eMHbix opraHOB y 13 bhaob 30hthh- 
hmx CpeflHen Pocchh, npHHaflJioKamux k pa3JiHHHbiM 3KOJiorHHecKHM rpynnaM h oOjiaaaiomHX pa3HbiMH 
6uoMOp(J)aMH. BbmejieHbi cjieayiomHe ranbi opraHH3auHH nofl3eMHono6eroBOH h KOpHeBOH chctcm pac- 
TeHHa: snnreoreHHO KOpOTKOKOpHeBHmHbie, BKjnonaiomHe o^HorjiaBbie CTepacHeKopHeBbie, MHororjiaBbie 
CTep3KHe-KHCTeK0pHeBbie h KHCTeKOpHeBbie; anHreoreHHO flJiHHHOKOpHeBHmHbie CTepjKHe-KHCTeKOpHeBbie 
h 6axpOMHaTO-KHCTeKOpHeBbie; rHno-3nHreoreHHO flJiHHHOKOpHeBHmHbie 6axpOMHaTO-KHCTeKOpHeBbie; He- 
jiBHOKOpHeBHmHbie CTepacHe-KHCTeKOpHeBbie h KHCTeKOpHeBbie; CTepHCHeKOpHeBbie 6e3 cneiiHaJiH3HpOBaH- 
mix noA3eMHono6eroBbix CTpyKTyp; rnnoKOTHJibHO KJiy6Heo6pa3yiomHe; KOpHeompbiCKOBbie CTep5KHe-KH- 
CTeKOpHeBbie h KHCTeKOpHeBbie. 

KjuoneBbie cuoBa: KOpeHb, KOpHeBbie CHCTeMbi, 3nn- h nmoreoreHHbie KOpHeBHiua, KOpHeBbie ot- 
npbicKH, KJiyOeHb, Umbelliferae. 

^aHHbie o CTpoeHHH noA3eMHbix opraHOB 30hthhhmx b HHTepaType MajiOHHCjieHHbi 
h xacaiOTca orpaHHHeHHoro nncjia bhaob. K HccjieAOBaHHHM cpaBHHTejibHoro xapaKTe- 
pa mo)kho oraecTH pa6oTy JI. H. Cao6hhhoh h M. T. IlHMeHOBa (1991) no oco6chho- 
cthm Mop(J)OJiornH h aHaTOMHH noA3eMHbix CTpyKTyp y pn^a reo<j>HJibHbix 3ohthhhbix. 
Hmh ycTaHOBJieHa npnpoAa 3anacaiomHX opraHOB, BbMBjieHbi roMOJiornH b CTpyKTyp- 
hoh opraHH3aAHH h OTMeneHa bo3mo^choctb ncnojib30BaHHfl nojiyneHHbix AaHHbix b ch- 
CTeMaraKe ceMencTBa. MopifiojiorHHecKHe oco6chhocth KopHeBbix chctcm HeKOTopbix 
30HTHHHbIX B CBH3H CO CBOeo6pa3HCM 3KOJIOrO-reorpa<j>HHCCKHX yCJIOBHH npOH3paCTaHM 
b AeHTpajibHO-HepH03eMHOH nonoce Pocchh KpaTKo onncaHbi B. H. TojiyGeBbiM (1962). 
B p^Ae ny6jiHKaAHH aHajiH3HpyiOTCH Maxpo- h MHKpocTpyKTypa KOHTpaKTHJibHbix Kop- 
Hen (BacHjieBCKa^, EnpiojieBa, 1973), onHCbraaeTCH mccto bo3hhkhobchhh h CTpoeHHe 
3(J)HpoMacAHHHbix KaHajibijeB (Esau, 1940; Deutschmann, 1969). B ijejiOM pa6oT no oco- 
6eHHOCT^M MaKpoMopc[)OJiorHH noA3eMHbix opraHOB npeACTaBHTejieH AaHHoro ceMen- 
ctbb OTHOCHTenbHO Majio, hto He no3BOJiaeT AaTb nojmyio 6HOMopc[)OJiorHHecKyK) xa- 
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paKTepHCTHKy oTAejibHbix bhaob, onpeAejiHTb HanpaBJieHHe a^airoiBHOH cneijHajiH3a- 
aHH paCTeHHH K pa3JIHHHBIM yCJIOBHAM Cpe^M, yTOHHHTb CIIOpHbie BOnpOCBI CHCTeMaTHKH 
oTACJitHbix TaxcoHOB, a Taioxe orpaHHHHBaeT bo3mo^choctb Hcnojib30BaHHA nc>A3eMHbix 
OpraHOB 30HTHHHMX B IipaKTHHeCKHX IjeJIAX. 


MaTepnaji h MeTOAHKa 

HaMH 6biJia H3yneHa noA3eMHaa ct|)epa y 13 npe^CTaBHTejieH 3ohthhhmx CpeAHen 
Pocchh, npHHaAJie^camHX k pa3JiHHHMM 3KOjiorHHecKHM rpynnaM h HMeiomHX pa3Hbie 
5KH3HeHHbie (|)opMi>i. HccjieAOBaHO Mop(})OJiorHHecKoe CTpoeHHe KopHen, KopHeBHm h 
KJ iy6HeH y pa3H0B03pacTHbix ocoGen (ot npopocTKOB ao reHepaTHBHbix pacTeHHH). T eo- 
q)a(|)HHecKHe nyHKTbi h Ghotoiim, b KOTopbix npoBOAmiH Ha6jnoAeHHe 3 a poctom, pa3- 
bhthcm h noBeAeHHeM pacTeHHH b npHpoAe, a Taioxe c6op MaTepnajia am jia6opaTop- 
hbix HCCjieAOBaHHH npeACTaBJieHbi b Ta6jiHije. 


MecTOo6HTaHHH h reorpa^HHecKHe nyHKTbi, b kotopmx npoBOAHAHCb HaSAiOAeHHA 3a pacTeHHAMH 


Bha 

MecToo6HTaHHH 

Teorpa(J)HHecKHe nyHKTbi 

Aegopodium podagraria L. 

Onymica xbohho-iiihpoko- 
jmcTBeHHoro jieca 

MocKOBCKaa o6a., HII «JIochhmh 
octpob», b nepTe r. KopoAeBa 

Angelica palustris (Bess.) HofFm. 

Bojioto b noHMe p. Kojuib 

BAaAHMHpcKaa o6a., Tycb-XpycTaAb- 
HblH p-H 

Cenolophium denudatum (Hor- 

Beper Bejioro MopA, Ha bbico- 

PecnyBjiHKa KapeAHA, JIoyxcKHX p-H, 

nem.) Tutin 

koh npHTeppacHOH HaCTH 
p. Okh 

Ha TeppHTopHH BBC MTY; Kajiyxc- 
cxafl o6a., 6jih3 c. IlepeMbiiiiAb 

Chaerophyllum aromaticum L. 

lloHMeHHbiH jiyr p. Okh, Mo- 
CKBa-pexa 

MocKOBCKan o6a., OKpaHHa r. ITyiim- 
ho, r. 3BeHHropoA 

C. prescottii DC. 

To xce 

To xce 

Cicuta virosa L. 

Bojioto, 6eper p. KjiA3bMa, 
p. UHa, b BOAe 

MocKOBCKaa o6a., r. KopoAeB; TBep- 
CKaa o6a., r. BbmiHHH Boaohok 

Conioselinum tataricum Fisch. 

Beper Bejioro MopA (noA no- 
AOrOM IHHpOKOAHCTBeHHOrO 
jieca) 

PecnyBjiHKa KapeAHA, JIoyxcKHH p-H, 
Ha TeppHTopHH BBC MTY; Kaayxc- 
CK3A o6a., K03CAbCKHH p-H, Hll «Yr- 
pa», Bepe3H4ecKoe accthhacctbo 

Oenanthe aquatica (L.) Poir. 

JlecHoe 6 oaoto, 6eper npy^a, 
p. Yrpa, b BOAe 

MoCKOBCKaA o6a., Xhmkhhckhh p-H, 
6 ah 3 noc. HaniHHKOBo; Kaayxc- 
CK3A o6a., K03CAbCKHH p-H, Hll «Yr- 
pa», Bepe3H4ecKoe AecHHnecTBO 

Pimpinella saxifraga L. 

Onymica cMemaHHoro Aeca, 
BAOAb AOpor, CyXOAOAbHblH 
Ayr 

MoCKOBCKaA o6a., HII «JIOCHHbIH OCT- 
poB», b nepTe r. KopoAeBa; Opaob- 
cxaA o6a., HIT «OpAOBCKoe noAe- 
Cbe», KpaCHHKOBCKOe AeCHHHeCTBO 

Slum latifolium L. 

Beper p. Yrpa BbiniHeBOAOU- 
KOrO BOAOXpaHHAHIIia, B BO- 
Ae (BbipamHBaACA b KyAbTy- 
pe, BHe boaw) 

KaAyxccKaA o6a., Ko3eAbCKHH p-H, 
Hn «Yrpa», Eepe3H4ecKoe AecHH- 
necTBo; TBepcxaA o6a., r. Bmiiihhh 
Boaohok 

S. sisaroideum L. 

Beper p.TnxaA, cocHa (Bbipa- 
mHBaACA b KyAbType) 

BopoHexccKaA o6a., JIhckhhckhh p-H, 
flHBHoropbe 

Thyselium palustre (L.) Rafin. 

JlecHoe 6 oaoto 

MoCKOBCKaA o6a., Xhmkhhckhh p-H, 
6 ah 3 noc. HaniHHKOBo; TBep- 
CKaA o6a., OKpaHHa r. Bmiiihhh Bo- 

A040K 

Torilis japonica (Houtt.) DC 

OnyuiKa iiihpokoahctbchho- 
ro Aeca 

MoCKOBCKaA o6a., r. nymHHO 
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Pe3yjibTaTbi HCCJieAOBaHHH h ocyHCAeHHe 


B pe3yjibTaTe HCCJieAOBaHHfl 6 bijih bmacjichm cjieAyiomHe thiim opraHH3aii,HH noA- 
3eMHono6eroBOH h KopHeBOH chctcm (bmccto TepMHHa «KayAeKc» Hcnojib3yeTca Tep- 
mhh <onHreoreHHoe KopHeBHme»). 

1. 3roireoreHHO KopoTKOKopHeBHiAHbie: oAHorjiaBbie CTepxcHeKopHeBbie (ManojieTHHe 
MOHOKapnHKH: rHipo(|)HT Angelica palustris , Me30(|)HT Torilis japonica ); MHororjiaBbie 
CTep^KHe-KHCTeKopHeBbie h KHCTeKopHeBbie (MHorojieTHHe nojiHKapnHKH — rarpoMe- 
30 (J)htm Chaerophyllum aromaticum , Cenolophium denudatum , Conioselinum tataricum , 
KcepoMe 30 (J)MT Pimpinella saxifraga, rHipo<|>HT Thyselium palustre ); KHCTeKopHeBwe (mho- 
rojieTHHe nojiHKapnHKH — rejio(|)HT Cicuta virosa , rHipo(|)HT S/wm sisaroideum). 

2. 3nHre0reHH0 A™HHOKOpHeBHIAHI>ie (HJIH BMHyflCACHHO A™HHOKOpHeBHIAHbie) 
CTep^KHe-KHCTeKopHeBbie h OaxpoMHaTo-KHCTexopHeBMe ( Cenolophium denudatum , 
Pimpinella saxjfraga). 

3. rHno-3nHreoreHHO AJiHHHOKopHeBHiAHbie OaxpoMnaTO-KHCTeKopHeBbie (MHoro- 
jieraHH noJiHKapnHK, Me30(|)HT Aegopodium podagraria). 

4 . HeflBHOKopHeBHiijHbie, BKJiioHaiomHe CTepacHe-KHCTeKopHeBbie h KHCTeKopHeBwe 
(MajiojieTHHH MOHOKapnHK, rejio(|)HT Oenanthe aquatica). 

5. CTep)KHeKopHeBi>ie 6e3 cneu,HajiH3HpoBaHHi>ix noA3eMHono6eroBbix CTpyKTyp 
(oAHOJieTHHK Torilis japonica ). 

6. rHnoKOTHJiBHO Kjiy6Heo6pa3yiomHe cTepxcHe-KHCTeicopHeBbie (AByjieTHHK, rar- 
poMe30(J)HT Chaerophyllum prescotii). 

7. KopHeoTnpbicKOBbie, cTepmie-KHCTeKopHeBbie h KHCTeKopHeBbie (MHorojieTHHH 
noJiHKapnHK, rejio(|)HT Slum latifolium). 

l.Ha paHHHX 3Tanax OHToreHe3a y anHreoreHHO KopoTKopHeBHiAHtix 
CTep>KHeKOpHeBI>IX H CTep^KHe-KHCTeKOpHeBBIX paCTeHHH (|)OpMHpOBaHHe nOA3eMHBIX 
opraHOB H^eT cxoahbim o6pa30M. EbicTpo pacTymHH b AJiHHy rjiaBHMH KopeHb y BHpra- 
HHJiBHbix oco6en o6pa3yeT xoporno pa3BHTyio CTepxcHeByio CHCTeMy. Yxce y npopocT- 
KOB rHnOKOTHJIb peABKOBHAHO yTOJHAaeTCfl B CBH3H C aKTHBHbIM HaKomieHHeM nHTa- 
TejibHbix BemecTB, a b AaJiBHeHineM npHo6peTaeT KOHTpaKTHJibHOCTb, hto cnoco6cTByeT 
3arjiy6jieHHio BepxymeHHOH iiohkh b noHBy. Ko BpeMeHH nepBoro ABeTeHHfl (xoTopoe 
y 6ojibniHHCTBa bhaob npoHCXOAHT Ha 2 — 5-m roAy )kh3hh, a y Conioselinum tataricum 
HepeAKO tojibko Ha 14 — 18-m roAy) (BomcoBa, 2001) HMeeTca yKoponeHHoe anHreoreH- 
Hoe KopHeBHme, o6pa30BaHHoe 3a cneT norpyxceHHbix b noHBy 6a3ajn>HMx MeTaMepoB 
roAHHHbix npHpocTOB niaBHoro no6era, npHAaTOHHBie KopHH pa3HOH tojhahhm h moia- 
HBIH, pa3BeTBJieHHBIH AO TpeTbeTO-HeTBepTOrO nop^AKa KOHTpaKTHJIbHBIH rJiaBHBIH KO- 
peHb. OAHaKo Hap^Ay c oOiahmh HepTaMH noA3eMHbie opraHM H3yHeHHbix bhaob b BHp- 
rHHHJIBHOM nepHOAe pa3BHTHfl HMeiOT H HeKOTOpbie pa3JIHHHa. 

y Cenolophium denudatum KopHeBHme c noBepxHOCTH nnoTHO noKpMTO bojiok- 
HHCTblMH OCTaTKaMH c6jIH)KeHHMX npOUIJIOrOAHHX JIHCTbeB. rJiaBHblH KOpeHb HaCTO 
opHeHrapoBaH He BepTHKajibHO b rjiy6b noHBbi, a napamiejibHO noBepxHOCTH, hto otmc- 
naeTca y oco6en, npoH3pacTaiomHX Ha npH6pe)KHOH nojioce Eejioro Mopa h Ha necna- 
hoh npHTeppacHOH Hacra p. Okh. 

y Conioselinum tataricum paHO (yxce y lOBeHHJibHbix ocoSen) o6pa3yiOTC5i npHAaTOH- 
Hbie KopHH, Kax Ha ranoKOTHJie, Tax h b y3Jiax rjiaBHoro no6era, b pe3yjn>TaTe Hero xopHe- 
Baa CHCTeMa cTaHOBHTca ajuioroMopH3HOH. KopHeBHme, ranoKoraub h Bee ranbi KopHen 
paereHH)! HMeiOT chjibhmh npaHbm 3anax h Hecyr KOJibijeBbie yrojimeHiDi b BHAe 6yrop- 
kob — onaroB otxo^kachhji oahhohhwx MHorojieTHHX h rpynnoBbix 3(|)eMepHbix npHAa- 
tohhhx KopHen. TaKHe KajuiyconoAoOHbie o6pa30BaHM 6buiH hbmh OTMeneHbi y BHpra- 
HHjibHBix ocoSeH MHorHx bhaob, b hbcthocth y Chaerophyllum aromaticum , Cenolo- 
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phium denudatum , o^HaKO HanOojiee MHoroHHCJieHHM h 6ojiee hjih MeHee ynopjmoneHbi 
ohh y Conioselinum tataricum , noaTOMy 3Ta crpyicrypHaa ocoOeimocTb, a TaioKe cneipi- 
cJjHnecKH 3anax no^3eMHux opraHOB MOiyr cjiyxcmb AHarHocraMecKHMH npiOHaicaMH 
BHjia. r naBHLiH KopeHb y nocne^Hero Bima Hepe^KO OTMHpaer yxce b cepe,0HHe BMpra- 
HHJibHoro nepnofla h 3aMemaerc« oahhm hjih HecKOJibKHMH 6jiH3JiexcamHMH npHflaroH- 
HblMH KOpHHMH, TaK HTO KOpHeBaH CHCTCMa npHo6pexaeT XapaKTep BTOpHHHO IX)MOpH3HOH. 

B reHepaiHBHOM nepnofle H3MeHemw b no£3eMHOH ccj)epe cbojxxtcx k cne^yiomeMy : 
y noJiHKapiiHHecKHX bh^ob cJ)opMHpyeTca pa3BerBjieHHoe CHMno/oiajiLHoe, chjibho Mop- 
iUHHHCToe BepTHKajibHoe KopHeBHme, b yajiax KOToporo Hapx#y c nonicaMH HMeiOTCx 
npHAaTOHHbie KOpHH, OflHH H3 KOTOpbIX XBJMIOTCX MHOrOJieTHHMH TOJICTbIMH XKOpHbl- 

MH, HaCTO B OCHOBaHHH KOHTpaKTHJIbHbIMH, a flpyTHe-3(J)eMepHbIMH TOHKHMH IIHTaK)- 

iiihmh, pacnojioxceHHbiMH rpynnaMH (pnc. 1). CncTeMa rjiaBHoro Kopra y OojibiiiHHCT- 
Ba bhaob npoAOJixcaer hhtchchbho pa3BHBa*n>cx, jnmib y Chaerophyllum aromaticum h 
Conioselinum tataricum rjiaBHbiH KopeHb ocTaHaBJiHBaeTex b pocre h HanmiaeT otmh- 
parb HanHHaa c BepxyuiKH. B KOHije reHepaxHBHoro nepno^a moxcho onpe^ejiHTb otho- 
CHTCJIbHblH B03paCT paCTCHHH nO HHCJiy CJieflOB Ha KOpHeBHme, OCTaBUIHXCa OT OTMep- 
ihhx CHMnoAnajibHO B03o6HOBJixiomHxcx MOHOKapnHHecKHx no6eroB. Bo3pacT pac- 
TeHHH b nocrreHepaiHBHOM nepnoae, no HaniHM noflcnexaM, AOcraraeT b cpeweM 
12—20, a y Conioselinum tataricum (BojncoBa, 2001) — 24—30 jict. 



Pnc. 1. CipoeHHe noj^eMHux opraHOB airareoreimo KopoTKOKopHeBHinjiMX pacremiH. 

1 — Thyselium palustre, 2 — Chaerophyllum aromaticum, 3 — Cenolophium denudatum, 4 — Conioselinum tataricum . 
a — araireoreHHoe KOpHeBHme, 6 — rjiaBHUH Kopem,, e — npimaTOHHUH Kopem>, z — BOJiOKHHCTue ocranoi nponuio- 

ix>ahhx jmcneB. Macmra6iiaji jraHeihca — 3 cm. 
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HeCMOTpfl Ha o6mHe TCHACHUMH pa3BHTHfl, BblflBJieHbl HHAHBHAyaJIBHbie OCo6eHHO- 
cth CTpoeHHa, xapaKTepHbie win noA3eMHbix opraHOB pacTeHHH b reHeparaBHOM nepno- 
73 ,e pa 3 BHTM. Tax, y MajioJieTHHX MOHOKapnHKOB Angelica palustris, Torilis japonica 
npHflaTOHHbie xopHH oneHb MajiOHHCJieHHbi. B TJiaBHOM KopHe o6pa3yiOTCfl AynJia h 
H3rH6bi, hto npHBOAHT k ero Ae3HHTerpai;HH h nocjieAyiomeMy OTMHpaHHio. Y pac¬ 
TeHHH Cenolophium denudatum , npoH3pacTaiomHX Ha necnaHOH npH6pexcHOH otjihb- 
HO-npHJiHBHOH nojioce, xax h y Pimpinella saxifraga, o6HTaiomHX Ha necnaHOM cy6- 
CTpaTe h peryjrapHo 3acbinaeMbix necxoM, 6oxoBbie bctbh anHreoreHHoro xopHeBHma 
nacTo HMeiOT CHJibHO BbiTrayTMe 6a3ajibHbie'Me)XAoy3JiHH, 3 a cneT xoTopbix nonxH bo- 
3o6HOBjieHM BbiHOcaTca x noBepxHOCTH cy6cTpaTa. B 3tom cjiynae CTpyxTypa noA3eM- 
hbix opraHOB ^aHHbix bhaob MO>xeT 6biTb oraeceHa x rany aroireoreHHO AJiHHHOxopHe- 
BHmHbix, hjih BbiHyxcAeHHO ^JiHHHOXopHeBHHJCHbix. npn 3 tom y oco6eii Cenolophium 
denudatum , o6HTaiomHx Ha npHMopcxoM no6epem>e, 3aMeTHbie H3MeHeHjra npeTepne- 
BaeT h CTpyxTypa rjiaBHoro xopmi. nocjie^HHH cjia6o pa3BeTBJieH h Ha 3HanHTejibHOM 
npoTJDxeHHH (ao 1 m) npocrapaeTca ropH30HTajibHO b BepxHHX cjiohx cy6cTpaTa. 

y reHepaTHBHbix pacTeHHH Conioselinum tataricum (pnc. 1, 4) xopHeBHme coxpami- 
eT xapaxTepHbiH npjmbiH 3anax h y3JiOBaTyio crpyxTypy, c 6 ojii>hihm xonnnecTBO oah- 
hohhbix MHoroJieTHHx h pacnojioxceHHbix rpynnoH 3(|)eMepHbix npHAaTOHHbix xopHen. 
IIocjieAHHe B03HHxaiOT BecHOH, x Hanajiy abctchkh pacTeHHH OTMHpaiOT. TaxHM o6pa- 
3om, y AaHHoro BHAa moxcho OTMeraTb He tojibxo ahmop(|)H3m xopHen, ho h apxo Bbipa- 
xceHHyio ce30HHyio AHHaMHxy hx o6pa30BaHH5i. 

IIo-ApyroMy npoTexaeT pa3BHTHe noA3eMHbix opraHOB b OHToreHe3e pacreHra y ann- 
reoreHHO xopoTxopHeBHiAHbix XHCTexopHeBbix bhaob Cicuta virosa h Sium sisaroideum. 

y Cicuta virosa npn npopacTaHHH ceMeHH rnnoxorajib o6pa3yeT b MecTe nepexo- 
Aa x rnaBHOMy xopHio 3aMeTHoe mapoBHAHoe ymiimeHHe (pnc. 2, 1). Ha HeM,a Taxaee 
b ocHOBaHHH ceMJiAOJibHoro y3Jia paHO 3axjiaAbiBaiOTca npHAaTOHHbie xopHH. DiaBHbiH 
xopeHb cjia6o pa3BeTBJieH h o6jiaAaeT He3HaHHTejibHbiM poctom b AJiHHy. y lOBeHHJib- 
Hbix oco6en ronoxoraub yTOJimaeTca h npHo6peTaeT xopHHHeByio oxpacxy b cba3h 
c o6pa30BaHHeM noBepxHocraoH npo6xn (pnc. 2, 2). npHAaTOHHbie xopHH npoAOJDxaiOT 
HHTeHCHBHO <J>opMHpoBaTbCfl Ha hh)xhhx y3Jiax no6era h rHnoxoTHJie. Ha6jnoAaiOTCfl 
nepBbie npn3HaxH oTMHpaHM rjiaBHoro xopHa. Ba3ajibHbie yTOJimeHHfl Me)XAoy3JiHfl po- 
3eTOHHoro no6era K)BeHHjibHoro pacTeHHH npHo6peTaiOT oxpyrjibie onepTaHira; (|)opMH- 
pyeTca amireoreHHoe xopHeBHme c MHoroHHCJieHHbiMH y3JiOBbiMH npHAaTOHHbiMH xop- 
hhmh, HMeiomee Ha nepBbix 3Tanax CMeuiaHHoe THnoxoTHJibHO-noGeroBoe nponcxoxc- 
ACHHe. rjiaBHbiH xopeHb nOJIHOCTbK) OTMHpaeT. 

y BHpruHHJibHbix (3—4-jicthhx) pacTeHHH noA3eMHoe ^CHJibHO yTOJimeHHoe xop¬ 
HeBHme BXjHonaeT ao 12—15 xopouio 3aMeTHbix Me>XAoy3JiHH h y3JiOB, xoTopbiM Ha no- 
nepenHOM ceneHHH cooTBeTCTByiOT B03AyuiHbie xaMepbi, pa3AejieHHbie neperopoAKa- 
mh (pnc. 2, 4). Hn>XHflfl nacTb xopHeBHma oraocHTejibHO 6bicTpo crHHBaeT. B y3Jiax 
XOpHeBHma Hap^Ay c TOHXHMH nHTaiOmHMH npHAaTOHHbiMH XOpHJIMH 6jIH)Xe X OCHO- 
BaHHio o6pa3yiOTca TOJiCTbie xopoTxne xoHTpaxTHJibHbie npHAaTOHHbie xopHH, xoTopbie 
BbinojiH^iOT (|>yHXAHK) 3axpenjieHra h 3arjiy6jieHHa pacTeHHH b rpyHT. HepeAxo npn 
pocTe pacTeHHH b BOAe, xorAa BepxHHe MeTaMepbi xopHeBHma BbiCTynaiOT HaA cy6cTpa- 
TOM H OXa3bIBaiOTCa B BOAHOH CpeAe, Ha HHX o6pa3yiOTCa npHAaTOHHbie xopHH nOABOA- 
hoto rana: TOHxne M^rxHe CHJibHO pa3BeTBJieHHbie, cnoco6Hbie norjiomaTb BOAy h 
MHH epajibHbie BemecTBa HenocpeACTBeHHo H3 oxpyxcaiomen cpeAbi. K oceHH xopHeBH- 
me 3aMerao yAJiHraeTca 3a cneT HHTepxajinpHoro pocTa Me>XAoy3JiHH, b pe3yjibTaTe He¬ 
ro xaMepbi Ha nonepenHOM ceneHHH npnoGpeTaiOT bha uiHpoxHX np^MoyrojibHHxoB. 
Ha BereTaTHBHOM no6ere b na3yxax jihctbcb 3axjiaAbmaiOTC5i nonxH, xoTopbie peajrn- 
3yiOTCa JIh6o HenocpeACTBeHHo B BHprHHHJIbHOM B 03 paCTH 0 M C0CT03HHH, o6eCneHHBafl 
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Phc. 2. OrpoeHHe nojtfeMHbix opraHOB Cicuta virosa Ha pa3Hbix CTaflHax OHToreHe3a oco6h. 

1 — npopocTOK; 2 — K)BeHHJii»Hoe pacTeHHe; 3 — HMMaTypHoe pacreHHe; 4 — BHprHHHJibHoe pacTeHHe; 5, 6 — reHepa- 
THBHoe pacTeHHe. d — rwiOKTHUb. OcTajitHwe o6o3HaHeHHa Te ace, hto h Ha pnc. 1. MacurraSHaa jiHHeiiKa — 2 cm. 


6a3HTOHHoe BeTBJieHHe no6era, a cjieAOBaTejibHO, h KopHeBHma, jih6o npn nepexo^e 
pacTeHHe k penpoAyKi^HH. 

y reHeparaBHOH oco6h noA3eMHbie opraHbi npe^CTaBJieHbi MHorojieTHHM KopHeBH- 

meM C xoponio Bbipa^KeHHBIMH MOKAOy3JIHJIMH, (9 - 15) H y3JIOBBIMH ^HMOp(J)HI>IMH npH- 

AaTOHHbiMH KopHAMH (pnc. 2, 5, 6). Ha y3Jiax BepxHHX MeTaMepoB KopHeBHma HMeiOTca 
na3yniHbie iiohkh, 1 — 2 H3 KOToptix pacKpbiBaiOTca h AaiOT 6oKOBbie po3eTOHHbie no6e- 
ra, (J)yHK^OHHpyioiu;He Hapjmy c rjiaBHbiM h Bnocjie^CTBHH o6ecneHHBaiomHe BeTBJie¬ 
HHe KopHeBHma. HHor^a rnnonoAHH 6 okobbix po3eTOHHbix no6eroB chjibho ymiHHfleT- 
ca, y^ajwa hx ot MaTepHHCKoro no6era, h yKopeH^eTCH b y3Jiax. KopHeBHme nocTOAHHo 

OTMHpaeT 6JIH3 OCHOBaHH^, a (|)yHKII l HOHHpyK)mHMH OCTaiOTCa o6bIHHO 9 - 16 MeTaMe- 

poB, t. e. — npHpocT Tpex npem>mymHX jieT. 

y Apyroro KHCTeKopHeBoro BH^a Sium sisaroideum (pnc. 3) c HanajiOM aKTHBHoro 
pocTa nonenKH npopocTKa Ha THnoKOTHJie 6jih3 KopHeBOH uieHKH h b ceMjmojibHOM y3Jie 
T2LK7KQ 3aKJiaAbIBaiOTCJI npHAaTOHHbie KOpHH H KOpHCBaJI CHCTeMB paHO CTaHOBHTCa aji- 
JioroMopH3HOH (IleTpoBa, BapbiKHHa, 2005). BcKope chjibho yTOJimaiOTca THnoKoraiib 
h npHAaTOHHbie KopHH, npHoGpeTaiomHe (JiyHKijHH 3anacaHM BemecTB h KOHTpaKTHJib- 
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Phc. 3. CTpoeHHe nojrseMHtix opraHOB Sium sisaroideum Ha pa3Hbix cramwx OHroreHe3a oco6h. 

1 — lOBemuibHoe pacreHMe, 2 — BwprHHHJibHoe pacreHHe, 3 — reHepaiHBHoe pacreHHe. 06o3HaieHHji -re ace, hto h 

Ha pnc. 1 h 2. Macnrra6Haa JiMHeibca — 1 cm. 


hocth h HMeioniHe CBeTJiyio OKpacKy (pnc. 3, 7, 2). TjiaBHMH Kopem> ocTaHaBJiHBaerca 
b pocTe h Tepaerc x cpem npHAaTOHHbix. 

B reHepaniBHOM nepnoAe (y 1—2-jieTHHX oco6en) (pnc. 3, 3) HaOjHOAaeTca pe3- 
xaa cneipiajiH3auna npHAaTOHHbix KopHeii, hto OTpajxaercji b oco6eHHOCTax hx CTpoe- 

HHfl: OAHU TOJICTbie (3 - 5 MM B JXUSLM. H AO 220 MM AA-), HeBeTBflllJHeCfl, MOpmHHHCTbie, 

nacTO neTKOBHAHO hjih xny6HeBHAHO yrojimeHHbie, 3anacaiomHe, a Apyrne TOHKHe 
(1—3 mm b AnaM.), nornomaiomHe. Bo BpeMx uBeTemra 3anacHbie Bemecxsa b yroji- 
meHHbix KopHHX yrajm3HpyiOTca. B ochobbhhh 6okobbix nonex bo3o6hobjichhh, 3axjia- 
AbmaiomHxca Ha yxoponeimoM xopHeBHme, o6pa3yioTc« HOBbie npHAaTOHHbie xop- 
hh, cxoAHbie c TaxoBbiMH y rnaBHoro no6era. 

2. KTHny3iiHreoreHHO AJiHHHOxopHeBumHbix (hjih BbmyxcAeHHO ajihhho- 
KOpHeBHIUHblx) MOJKHO OTHeCTH nOA3CMHbie CHCTCMbl HeXOTOpbIX npeACTaBHTejieH (Ce- 
nolophium denudatum h Pimpinella saxifraga ), o6bihho HMeiomnx BepTHKajibHbie xo- 
poncHe KopHeBHma, ho b CBA3H co cneuH(})HHecKHMH ycjiOBHXMH oOHTaHHx cnoco6m>ix 
H3MeHaTb hx crpyxiypy. 

Tax, y reHepaTHBHbix ocoOew Cenolophium denudatum , npoH3pacTaiomHX Ha necna- 
hom cyScTpaTe noHMeHHOH h bbicokoh npHTeppacHOH Haora p. Oxn^npH peryjwpHOM 
3acbinaHHH pacTeHHa necxoM h boahbimh HaHOcaMH H3 norpyjxeHHbix nonex <j>opMH- 
pyioTca yAJiHHeHHbie njiarHOTponHbie ynacnai xopHeBHma (pnc. 4, 7). HopMajibHO pa 3 - 
BHTbie accHMHjmpyiomHe jrncTba Ha ero MeTaMepax oTcyrcTByioT, OAHaxo b y3Jiax HMe- 
k)tc a 3anaxxH 3<j>eMepHbix npHAaTOHHbix xopHen, pa 3 BHBaK)iUHXcji, Bepoarao, bcchoh 
h OTMHpaiomHx y>xe x Hanajiy hiohjl Taxne xopHeBHma oxojio 1—1.5 cm AHaM. h a o 
16 cm aji. BHeniHe oneHb noxoxcn Ha rjiaBHbm xopeHb. Ohh chocoOhm BeTBHTbca 3a cneT 
peajiH3auHH cimhxhx nonex, o6pa30BaHHbix paHee b na3yxax cSjm^ceHHbix jmcTbeB npo- 
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Phc. 4. OrpoeHHe nofl3eMHbix opraHOB 3iiHreoreHHO (7) h rHno-aiiHreoreHHO (2) flJiHHHOKOpHeBHiijHbix 

pacTeHHH. 

1 — Cenolophium denudatum , 2 — Aegopodium podagraria. e — rHno-reoreHHoe KopHeBHme. OcTajibHtie o6o3HaHeHHH 
Te ace, hto h Ha pwc. 1—3. MacuiTaSHaa JiHHeHKa — 5 cm. 


iiDioroAHHX npHpocTOB Ha3eMHoro no6era hjih peAyimpoBaHHbix jihctbcb KopHeBHma. 
TaKHe noHKH BbDKHBaioT h nojiynaiOT HMnyjibc k pa3BHTHio tojibko npn norpe6eHHH 
nacTen no6eroB, b nporaBHOM cjiynae ohh HeAopa3BHBaiOTCfl h 3acbixaioT (HyxHMOB- 
CKHH, 1997). rJiaBHBIH KOpeHb JIh6o OTMHpaeT, JIh6o OpHeHTHpOBaH, KaK H KopHeBHme, 
Ha 6 ojibuiom npoTJDKeHHH nonra ropH30HTajn>HO h jihhib 6jih 3 BepxyniKH npHHHMaeT 
BepraKajibHoe nojioaceHHe. 

IIoAo6Hoe npeo6pa30BaHHe 6 homop(|)i>i, b hbcthocth yBejiHneHHe ajihhbi noA3eM- 
hlix MexcAoy3JiHH KopHeBHma, BCJieA 3a E. JI. HyxHMOBCKHM ( 1997) 6hjio otmchcho Ha- 
mh y Pimpinella saxifraga. OAHaKO y 3Toro BHAa Bee bctbh KopHeBHma h moiaho pa3BH- 
n>m rnaBHbiH KopeHb HanpaBJieHbi BepraKajibHO b rjiy6b cy6cTpaTa. 

3. K rany rHno-3nHreoreHHO ^JiHHHOKopHeBHmHbix npHHaAJiexcHT noA- 
3eMHaa CHCTeMa Aegopodium podagraria . rjiaBHMH KopeHb y lOBeHHJibHbix oco6en Ha- 
pacTaeT b AJiHHy He3HaHHTejn>HO, ho, KaK h y Apyrnx KHCTeKopHeBbix pacTeHHH, o6pa- 
3yeTca 6ojibuioe hhcjio moiahmx rHnoKOTHJibHbix npHAaTOHHbix KopHen. HMMarypHbie 
oco6h xapaKTepH3yiOTca HajiHHHeM BMTflHyroro b ropH30HTajn>HOM HanpaBJieHHH rano- 
kothjia h anHreoreHHoro KopHeBHma c oTXOA^muMH ot hhx npHAaTOHHbiMH KopraMH. 
Ha 3tom 3Tane pa3BHTHfl, KaK oTMenaeT O. B. CMHpHOBa (1967), BnepBbie b OHToreHe3e 
npoHexoAHT noA3eMHoe BeTBJieHHe, noflBjnnoTCfl OT6erH, t. e. AonepHHe no6ern, HMeio- 
mne AJiHHHbie tohkhc njiarHOTponHbie noA3eMHbie ynacTKH, npeACTaBJiaiomHe co6oh 
nmoreoreHHbie KopHeBHma. 

IIoA3eMHaa c(|)epa y reHepaTHBHbix pacTeHHH, o6pa3yiomHX kjioh, bo3hhkuihh ot 
M arepHHCKOH oco6h b pe3yjn>TaTe BereTaTHBHoro pa3pacTaHHfl 3a cneT MHoroHHCJieH- 
Hbix OT6eroB, npocrapaeTca Ha 3HaHHTejibHbie paccTOflHHfl b ropH30HTajn>HOM HanpaB- 
JieHHH (pHC. 4, 2). npH 3tom yKoponeHHbie TOJicrae anHreoreHHbie KopHeBHma, o6pa30- 
BaHHbie npnpocTaMH yKoponeHHtix Me)KAoy3JiHH HaA3eMHbix BereTaTHBHbix no6eroB 
C yTOJimeHHBIMH H TOHKHMH pa3BeTBJieHHBIMH npHAaTOHHHMH KOpHSMH, HepeAyiOTCfl 
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c yAJiHHeHHMMH tohkhmh njiarnoTponHMMH pa3BeTBJieHHMMH rnno-reoreHHMMH 
ynacTKaMH, HMetomnMH b y3Jiax nemyeBHAHbie jihctba h npnAaTOHHbie kophh. 

4. THnHeaBHOKOpHeBHIIIHblX CTep^KHe-KHCTeKOpHeBMX H KHCTeKOpHeBBIX BKJIIO- 
naeT noA3eMHbie chctcmbi Oenanthe aquatica. Y ocoGen ^aHHoro BHAa BCKope nocjie npo- 
pacTaHHa (JjopMnpyioTCfl rnnoKOTHJibHbie n CTeGjieBbie npnAaTOHHtie kophh, KOToptie 
Ha npoT^)KeHHH OHToreHe3a npHo6peTaioT Bee Gojibmyio pout. rjiaBHbin KopeHb pacTeT 
MeAJieHHO h cjiaGo bctbhtoi. HepeAKO oh OTMHpaeT y tkq y lOBeHHJibHbix ocoGen, h Tor^a 
KOpHeBafl CHCTeMa CTaHOBHTCfl BTOpHHHO TOMOpH3HOH. TaK KaK 3TOT BHA RBJ15LQTCR TQJIO- 
(J)htom h MO)KeT pa3BHBan>cfl Kax b boahoh cpeAe Ha He6ojibmoH rjiyGnHe, TaK h Ha cyme, 
TO B CTpyKTypHOH OpraHH3aiI,HH KOpHeBOH CHCTeMBI o6eHX 3KO(J)OpM npOCJieXCHBaiOTCa 
3aMeTHbie pa3JiHHHfl. KopHeBaa CHCTeMa boahoh 3KO(|)opMi>i (y bhpthhhjibhbix h reHepa- 
thbhbix ocoGen), KaK npaBHJio, roMopn3Haa, coctoht npenMymecTBeHHO H3 mhotohhc- 
jieHHbix, pacnojioaceHHbix Ha norpyflceHHbix b TOJimy boabi y3Jiax npnAaTOHHbix KopHen 
noABOAHoro rana, HepeAKO cnocoGHbix k (|)OTOCHHTe3y, TOJicrae xce AKopHbie kophh, no- 
rpyxceHHbie b rpyHT, eAHHHHHbi (pnc. 5, 1). HHorAa KopHeBaa CHCTeMa ocTaeTca ajuioro- 
moph3hoh, coxpaH^eTca 3arjiy6jieHHbin b cyGcTpaT OTneTJinBO BbipaxceHHbin kopotkhh 
KOHTpaKTHJIBHBIH TJiaBHMH KOpeHb. KopHeBafl CHCTeMa BHpTHHHJIbHMX H TeHepaTHBHBIX 
ocoGen Ha3eMHon 3KO(|)opMi>i, KaK npaBHJio, ajuioroMopn3HaH, BKjnonaiomafl chjibho Mop- 
iAHHHCTbin KopoTKnn (ao 10 cm aji.) pa3BeTBJieHHbin rjiaBHbin KopeHb n MHoroHHCJieH- 
Hbie AHMop(|)Hbie npHAaroHHbie KopHn: TOJicrae AKopHbie n tohkhc mrraiomHe. Y hcko- 
Toptix ocoGen, oGnTaiomnx Ha MejiKOBOA^e, 6a3ajn>Hbie MeTaMepbi rjiaBHoro noGera c 
npnAaTOHHbiMH KopmiMH b y3Jiax nojieraiOT n, GyAynn norpy^ceHHbiMn b cyGcTpaT, (|)op- 
MnpyiOT CBoeo6pa3Hbie yKoponeHHbie njiarnoTponHbie ynacTKH HanoAoGne KopHeBnm. 
H 3 HMeiomnxca Ha hhx na3ymHbix noHKax pa3BHBaioTCfl GoKOBbie CTOJioHOBHAHbie ao- 
nepHne noGern, HepeAKO yKopemnomHecfl b y3Jiax n oGpaayiomne BepraKajibHO opneH- 
TnpoBaHHbie BepxymenHbie po3eTKn. IIocjieAHHe, (|>opMnpy)i npn ocHOBaHnn npnAaTOH- 
Hbie KopHn, cnocoGHbi oTAemiTbca ot MaTepnHCKoro pacTeHna, oGecnennBaa BereTaTHB- 
Hoe pa3MHO)KeHHe pacTeHHfl n nepexoA thhhhhoto MOHOKapnnKa k ojinroKapnnHHOCTH. 

5. K Tnny cTep^KHeKopHeBbix 6e3 cneAnajin3npoBaHHbix noA3eMHo- 
noGeroBbix CTpyKTyp npnHaAJiexcaT KopHeBbie cncTeMbi OAHOJieTHHKOB, b nacT- 
hocth Torilis japonica , b cjiynae npoxo^KAeHM hm )KH3HeHHoro ijHKJia 3a oahh BereTa- 
AHOHHbin ce30H. Ha paHHnx 3Tanax OHToreHe3a y TaKnx ocoGen pa3BHBaeTCfl GbiCTpo 
pacTymnn CTpexcHeBon rjiaBHbin KopeHb, KOToptin, yrayGiuracb b noHBy ao 10 — 20 cm n 
o6pa3yfl He3HaHHTejn>Hoe hhcjio pa3BeTBJieHHbix ao BToporo nop^AKa Gokobbix KopHen, 
BCKope TepaeT TeMn pocTa, TaK hto k KOHijy reHepaTHBHoro nepnoAa AOCTnraeT b AJiHHy 
He Gojitme 30 cm (pnc. 5, 3). nocjie nnoAOHomeHna pacTeHna KopHeBaa cncTeMa BMec- 
Te c HaA3eMHbiMH opraHaMn acjihrom OTMnpaeT. B cjiynae pa3BHTn^[ ocoGen Torilis ja¬ 
ponica no ABy-TpexneraeMy AHKjiy npeo6pa30BaHne noA3eMHon ct|)epi>i hact KaK y mo- 
HOKapnnKa Angelica palustris , npHHaAJie)Kamero k nepBOMy CTpyKTypHOMy Tnny. 

6. Krany rnnoKOTHJibHO Kjiy6Heo6pa3yiom;nx othochtca noA3eMHaa cnc¬ 
TeMa AsyjieTHero Chaerophyllum prescotii, y KOToporo Ha paHHnx 3Tanax OHToreHe3a 
(npn pa3BHTnn oahoto jincTa) nponcxoAHT o6pa30BaHne KJiyGHa b pe3yjn>TaTe yTOJime- 
hkw AHCTajibHon hbcth rnnoKOTnjia, KOTopaa, HaKanunBaa 3anacHbie nmaTejitHbie Be- 
mecTBa, npnoGpeTaeT OBajibHyio (|>opMy. npoKcnMajibHaa ero nacTb, npoaBJiaa koht- 
paKTHJibHOCTb, CTaHOBHTca chjibho MopmnHncTon (pnc. 5, 4). Ha rnnoKOTnjie oGpa- 
3yiOTca npnAaTOHHbie KopHn, rjiaBHbin KopeHb yAJinH^eTca He3HaHHTejii>HO. Hejn>3a He 
OTMeraTb n Taxyio CBoeo6pa3Hyio noA3eMHyio CTpyKTypy, KaK ceM^AOJibHyio TpyGKy, 
pa3BHBaiom;yK)ca y Chaerophyllum prescotii Ha paHHnx 3Tanax OHToreHe3a n cjiyxca- 
myio 3am;HTon AJM BepxymenHon nonenKn. B OTJinnne ot Jio^KHOOAHOceM^AOJibHoro 
reo(J)njii>Horo Bunium bulbocastanum (BacnjibneHKO, 1941) npnAaTOHHbie KopHn 
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Phc. 5. CrpoeHne nofl3eMHbix opraHOB HeaBHOKOpHeBHmHbix (7, 2) CTepjKHeKOpHeBbix (3), KJiy6Heo6pa- 
3yiomHx {4, 5) u KOpHeompbicKOBbix (6) pacreHHH. 

1 — BojiHaa 3KO(j)opMa Oenanthe aguntica, 2 — Ha3eMHaa 3KO(J)opMa O. aquatica, 3 — Torilis japonica, 4 — K>BeHHJH»Haa 
oco6l Chaerophyllum prescottii, 5 — reHepaTHBHaa oco6b C. prescottii, 6 — Sium latifolium. 3 — KOpHeBOH OTnpwcK. 
OcTajibHbie o6o3HaHeHHH Te ace, hto h Ha pnc. 1—4. MacurraSHaa JiHHeiiKa^— 3 cm. 


Ha Tpy6Ke He o6pa3yiOTca. K Kornjy nepBoro BereTaijHOHHoro ce30Ha pa3Mepbi h (|)opMa 
Kny6Hfl chjibho BapbHpyiOT: oh MOxceT 6mtb npoAOJiroBamM, pcabkobhahmm, OBajib- 
hbim. Ha BTopoM roAy )kh3hh npH nepexo,o;e pacreHHH k penpoflyiojHH Kjiy6eHb npn- 
o6peTaeT OKpyrjiyio (|>opMy h HMeeT xopomo pa3BHrae npH^aTOHHbie kophh. rjiaBHbm 
KOpeHb OHeHb KOpOTKHH, CJia6o pa3BeTBJieHHbIH. IT'OCJie HJIO.HOHOmeHH^ H OTMHpaHHH 
rjiaBHoro no6era Kny6eHb CMopmHBaeTca h 3acbixaeT. 

7. IIoA3eMHi>ie opraHbi y rejio(|)HTa Sium latifolium , BKJHOHeHHbie b ran KopHe- 
OTnpbiCKOBbix, HMeiOT HeKOToptie HHAHBHja,yajn>Hbie oco6eHHOcra, b nacraocra 
CBfl3aHHbie c o6pa30BaHHeM KOpmiMH npHAaTOHHbix noneK, a Taioxe co CTpyKTypHM- 
MH H3MeHeHH5IMH, 06 yCJI 0 BJieHHbIMH pa3BHTHCM paCTeHHfl B Ha3eMHOH HJIH B BOAHOH 
cpe^e. Y)Ke paHO b OHToreHe3e 3aKjiaAWBaiOTca npH^aTOHHBie kophh: CHanajia Ha rano- 
Korajie h ceM^AOJibHOM y3Jie, a 3aTeM b y3Jiax Bcex 6a3ajn>Hbix MeTaMepoB MaTepHHCKO- 
ro no6era. rjiaBHbm KopeHb boahoh 3KO(|)opMM b iobchhubhom B03pacraoM cocto^hhh 
ocTaHaBJiHBaeTca b pocre, CHHxcaeT hhtchchbhoctb BeTBJieHHfl h BCKope AecTpyiaypH- 
pyeTca. rjiaBHbm KopeHb y Ha3eMHOH SKO^opMbi, Hao6opOT, 6bicTpo AocraraeT 3HanH- 
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TejibHOH ajihhh. Ha HeM, a HHor^a h Ha ero 6 okobmx OTBeTBJieHiuix noflBJunoTCJi 3anaT- 
kh npHAaTOHHbix nonex (Hegi, 1926; Rauh, 1937). Ha 6ojiee no3AHHX 3Tanax pa3BHTna 

rJiaBHBIH KOpeHb OTMHpaeT, 3aMema^Cb MHOrOHHCJieHHbIMH npHAaTOHHbIMH XOpHflMH, 
Ha KOTopbix Taxxce 3axjiaAbiBaiOTCfl npHAaroHHbie KopHH (pnc. 5, 6 ), pa3BHBaiomiiecfl 
BnocjieACTBHH b KopHeBbie OTnpbiCKH (neTpoBa, BapbiKHHa, 2005). 

B reHeparaBHOM nepnoAe (y 2 -jicthhx oco6en) cTaHOBJiTCJi 6onee othctjihbo Bbipa- 
XCeHHBIMH pa3JIHHH3 B paCnOJIOXCeHHH H CTpoeHHH npHAaTOHHBIX KOpHefi B 3aBHCHMOC- 
th ot ycjioBHH MecToo6HTaHM pacTeHHH. Tax, y norpyxceHHbix b BOAy oco6en KopHH 
b 6ojn>uiHHCTBe CBoeM y3JiOBbie M^rKHe, chjibho pa3BeTBJieHHbie, nacTo (|)0T0CHHTe3H- 
pyiomne; TOJiCTbie xoHTpaxTHJibHbie xopHH, 3arjiy6jieHHbie b rpyHT, HeMHoroHHCJieHHbi. 
npH npoH3pacTaHHH pacTeHHH Ha yB jia)XHeHHOM, ho He 3aTonjieHHOM cy6cTpare, KopHH 
Taioxe oGjia^aioT Mop<}) 0 (|)yHXAHOHajibHOH AH(|)(|)epeHUHauHeH. Oahh chjibho yrojima- 

lOTCfl B CBA3H C (J)yHKUHeH 3anacaHHfl nHTaTeJIBHBIX BemeCTB, CMOpmHBaiOTCa B pe3yjll>- 
TaTe KOHTpaKTHJIBHOH A^TeJIbHOCTH H Onpo6xOBeBaiOT, ApyrHe OCTaiOTCa TOHXHMH, 
3(|>eMepHi>iMH, norjiomaiomHMH. Ha xopHflx, opneHTHpoBaHHbix 6ojiee hjih MeHee ropn- 
30HTajii>H0,3aKJiaAWBaiOTca h peajiH3yiOTca npHAaTOHHbie nonxH, Aaiomne Hanajio boc- 
xoajhahm AonepHHM no6eraM. B 3aBHCHM0CTH ot rjiy6HHbi 3ano)xeHH5i nonex, xop- 
HeBbie noGera hmciot 6ojiee hjih MeHee yzyiHHeHHyio noA3eMHyio nacTb c peAyunpo- 
BaHHbXMH JIHCTbJIMH H HaA3eMHyiO, o6pa3yK)IAyK) p03eTKy C HOpMaJIbHO pa3BHTbIMH 
jiHCTb^MH. njiarHOTponHbie noA3eMHbie ynacTXH xopHen 6bicipo neperHHBaiOT, a otac- 
JIHBHIHeCa KOpHeBbie OTnpbICKH HepeAKO (|)OpMHpyK)T BTOpHHHyiO CTep^KHeKOpHeByiO 
CHCTeMy, Tax hto hx moxcho Jierxo npHHflTb 3a oco6h ceMeHHoro npoHCXo^cAeHHJi. 

Hrax, npoBeAeHHbm HaMH cpaBHHTejibHo MoptjiojiorHHecxHH aHajiH3 noxa3aji3HaHH- 
TejibHbiH nojiHMop(J)H3M noA3eMHbix opraHOB y 30 hthhhmx. npeo6jiaAaioiAHM ranoM 
noA3eMHono6eroBbix chctcm flBJDieTCfl xopoTxoxopHeBHmHaa, a xopHeBbix chctcm — 
CTepxcHeKHCTeKopHeBaa (ajuioroMopH3Haa) h XHCTexopHeBaa (btophhho roMopn3Haji), 
KOTopbie y 6ojibuiHHCTBa bhaob ycTaHaBJiHBaiOTca yace Ha paHHHX 3Tanax OHToreHe3a 
0 C 06 h. MhOTHM BHAaM npHCyiAH XOHTpaXTHJIbHafl CnOCo6HOCTb rJiaBHOTO, 60 K 0 BbIX H 
npHAaTOHHbix KopHen, a taioxe CTpyxTypHO-tjxyHXijHOHajibHbiH AHMop(|)H3M nocjieAHHX, 
o6ecneHHBaioiAHH aAanTaijHK) pacTeHHH x ycjiOBHflM o6HTaHHa. BbWBJieHHbie otjih- 
HHTejibHbie oco6eHHOCTH noA3eMHbix opraHOB HepeAKo BHA0cneuH(|)HHHbi h MOiyr He 
TOJibxo xapaxTepH30BaTb xcH3HeHHyio (|>opMy pacTeHHa, ho h cjiymiTb AonojiHHTejibHbi- 
mh npH3HaxaMH npn yroHHeHHH CHCTeMaTHnecxoro nojio^xeHHfl xoHxpeTHoro TaxcoHa. 
B HexoTopbix cjiynaax noA3eMHaa c(|)epa y oco6en oahoto BHAa npeACTaBjieHa Hecxojib- 
xhmh CTpyxTypHbiMH ranaMH, hto roBopm o njiacTHHHOCTH noA3eMHbix opraHOB, o6y- 
cjiOBJieHHOH 3xojioro-reorpa(|)HHecxHMH ycjiOBH^MH pa3BHTHa. 
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SUMMARY 

The morphological study of underground organs of 13 Umbelliferae species have revealed the con¬ 
siderable variety of their structure. The most widespread underground shoot systems are rhizomes, root 
systems are allorhizy and homorhizy. Some distinctive features of underground organs can be used for 
the complete description of plants life forms and for the precise definition of taxonomic status of a cer¬ 
tain taxon. Plasticity of underground structure, being typical for some species, is closely connected with 
special environmental conditions. 
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H3yneHO CTpoeHne accHMHJianHOHHOH TKaHH jihctobbix njiacTHHOK y 50 bhaob ceM. Poaceae , npOH3pa- 
CTammHX B pa3HbIX npHpOflHO-KJIHMaTHHeCKHX yCJIOBHHX Cn6HpH. y 60 JIbIUHHCTBa BHflOB B XJIOpeHXHMe 
HMeiOTCH KJieTKH CJI05KHOH (])OpMbI (flHCHCTbie KJieTKH). BMeCTe C TeM y MHOrHX BHflOB 3JiaKOB OHH ejJHHHH- 
Hbl HJIH BOBCe OTCyTCTByiOT. BblJIBJieHbl OC 06 eHHOCTH paCnOJIOJKeHHH npOCTbIX H CJIOJKHbIX KJieTOK Me30- 
(JiHJiJia y pacTeHHH c pa3HbiMH THnaMH CTpyicrypbi JiHCTa, noKa3aHO OTcyrcTBHe npHHiumHaJibHbix pa3JiHHHH 
b npocTpaHCTBeHHon oprammiiHH KJieTOK Me30<])HJiJia y C 3 - h C4-3JiaKOB. BbiAeJieHbi h oxapaKTepH30BaHbi 
HeKOTOpbie THnw Me30<j>HJiJia jihctobbix njiacTHHOK 3JiaKOB. 

KjnoneBbie cjiOBa: Poaceae , Me30(])HJiJi, xjiopeHXHMa, aneHCTbie KJieTKH, npocTpaHCTBeHHaa opra- 
HH3amw Me30(J)HJiJia. 

CnHTaeTca, hto miw JiHCTEeB 6ojibinHHCTBa 3JiaKOB xapaKTepHO HanHHHe roMoreHHo- 
ro rana Me30(|)HJiJia, npn otom npeflCTaBHTejin pa3HEix 3KOJiornHecKHX rpynn pa3Jinna- 
IOTC B OCHOBHOM pa3MepaMH H lUIOTHOCTEK) paCnOJIOKCHIW KJieTOK XJIOpeHXHMEI, a KO- 
poHapHHH ran CTpoeHim .zjonojiHiiTejibHo BKjnonaeT cnen,HajiH3HpOBaHHyio o6Kjia,zjKy 
nyHKOB (Brown, 1958; Metcalfe, 1960; 5fCyKOBCKHH, 1964; BacnjibeB h jxp., 1978; 33ay, 


997 



1980; UlHHp3BAaM6a, 1990, h AP-)- B to )k e BpeMJi oTMenaeTca, hto mhothm bujj&m 3Jia- 

KOB CBOHCTBeHHa AH(|)(j)epeHAHaAHfl KJieTOK aCCHMHJHHJHOHHOH TKaHH JIHCTa Ha naJIH- 

caAHbie h ryOnaTbie (Hmc, MaK-,ZJaHH3JH>c, 1935; HHKOJiaeBCKHH, 1970; Bchxchk, Hhko- 
jiaeBCKaa, 2001, h AP-)- B Me30(|)HJiJie npeACTaBHTejieH noAceM. Bambusoideae OTMena- 
jih HajiHHHe oco6bix cneuHajiH3HpoBaHHbix kjictok (fusoid cells) h kjictok c BbipocraMH 
CTeHOK BHyTpt nojiocTH (arm cells, plicate cells) (Harberlandt, 1928; Freier, 1959 — 
Uht. no: 33ay, 1980; Metcalfe, 1960; Renvoize, 1985, h aP-)- B jihctbhx KyjibTypHbix 
3JiaKOB 6 mjih o6Hapy)KeHi>i KpynHbie, pa3BeTBJieHHbie KjieTKH xjiopeHXHMbi, cocTOjmme 
H3 pa3Horo HHCJia Tax Ha3biBaeMbix «KneTOHHbix aneeK» hjih cexuHH (Tuan, 1962; Cho- 
nan, 1965, 1970; Eepe3HHa, KopnarnH, 1987, h AP-)- HaMH 6 mjio noxa3aHO HajiHHHe 
anencTbix KJieTOK b Me30(|)HJiJie jihctbcb acphobhhhbix 3JiaxoB CTenen (3BepeBa, 1998). 
B nocneAHee BpeMjrnpH H3yneHHH Me30CTpyKTypw 3JiaxoB, oco6eHHO KyjibTypHbix, 
6ojn>moe BHHMaHHe yAeraeTca oco6eHHommi (jiopMM h MeTOAaM BMHHCJieHHfl mioma- 
AH noBepxHocTH h o6i>eMa cjioxchbix rjictok, b tom HHCJie h anencTbix (HBaHOBa, IlbflH- 
kob, 2002; EypyHAyxoBa h ap*, 2003; XpaMijoBa h Ap., 2003). BMecTe c TeM npaicra- 
necKH He HCCJieAOBaHO, HacxojibKO umpoxo pacnpocTpaHeHM kjictkh cjio>khoh (jiopMM 
b npeAenax ceM. Poaceae h xax ohh pacnojioaceHH b npocTpaHCTBe JIHCTa. 

Harneii 3aAaneH 6 mjio H3yneHHe npocTpaHCTBeHHOH KjieTOHHOH opraHH3aijHH xjio- 
peHXHMbi jihctobhx njiacTHHOK y npeACTaBHTejieH pa3Hbix poaob ceM. Poaceae. 


MaTepnaji h MeTOAHKa 

CTpyKTypa accHMHJunj,HOHHOH TKaHH jiHCTteB H 3 yneHa y 50 bhaob ceM. Poaceae , ot- 
hocjhahxcji k 35 poAaM h npoH3pacTaioin;HX b pa3Hbix npHpoAHO-reorpac^HHecKHX 30- 
Hax Ch6hph (cm. Ta6jiHAy). 


H3y4eHHbie bham pacTeHHH ceM. Poaceae 


Thti JIHCTa 

Bhau 

OeCTyKOHAHblH 

(HajiHHHe BOKpyr npoBOAflmnx 
nyHKOB AByx oOKJiaAOK: Hapyxc- 
HOH, napeHXHMHOH H BHyTpeH- 
Hen, MexaHHHecKOH) 

AHKopacTymHe: Achnatherum splendens (Trin.) Nevski (I), Agro- 
pyron cristatum (L.) Beauv. (I), Agrostis gigantea Roth (II), 
A. tenuis Sibth. (II), A. stolonifera L. (II), Alopecurus aequalis 
Sobol. (II), Beckmannia syzigachne (Steudel) Fern. (II), Bro- 
mopsis inermus (Leysser) Holub (II), Calamagrostis arundina- 
cea (L.) Roth (II), C. epigeios (L.) Roth (11), C. salina Tzve- 
lev (VIII), Dactylisglomerata L. (II), Deschampsia cespitosa (L.) 
Beauv. (V), Elymus sibiricus L. (VIII), Elytrigia repens (L.) 
Nevski (II), Festucagigantea (L.) Villar (VI), F. pratensis Hud¬ 
son (II), F. pseudosulcata Drobov (IV), F. pseudovina Hackel 
ex Wiesb. (II), F. valesiaca Gaudin (I), Helictotrichon deserto- 
rum (Less.) Nevski (II), H. pubescens (Hudson) Pilg. (II), Hie - 
rochloe odorata <L.) Beauv. (11), Hordeum brevisubulatum 
(Trin.) Link (V), H. jubatum L. (Ill), Koeleria cristata (L.) 
Pers. (I), Leymus chinensis (Trin.) Tzvelev (VIII), Melica nu¬ 
tans L. (VI), Phleum phleoides (L.) Karsten (II), Phragmites 
australis (Cav.) Trin. ex Steudel (II), Poa angustifolia L. (II), 
P. attenuata Trin. (I), Psathyrostachys juncea (Fischer) Ne¬ 
vski (I), Puccinellia hauptiana V. Krecz. (Ill), P. macranthera 
Krecz. (VIII), Stipa krylovii Roshev. (I), S. pennata L. (I), 
S. zalesskii Wilensky (I), Trisetum sibiricum Rupr. (II) 
KyjibTypHbie (arpo<i)HTOueH03): Avena sativa L. (copT CHP 4) 
(II), Hordeum sativum L. (copT Hoboch6hpckhh 80) (II), Se- 
cale cereale L. (copT KpynH03epHaa) (II), Triticum aestivum L. 
(copT HoBocHOnpcKafl 89) (II) 
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flpodoAMenue ma6/iuu,bi 


Thii JiHCTa 

Bh^h 

3XHH0XJI0HJlHbIH 

(HaJiHHHe BOKpyr npoBoiunuHX nyq- 
KOB TOJIbKO napeHXHMHOM oSKJian- 
kh, npeACTaBJieHHOii KpaHir-ioieT- 
KaMH) 

XjlOpHAOHAHblH 

(HaJiHHHe AByx o6KJiaaoK b npoBo- 
X^meM nyHKe: MexamwecKOH h na- 
peHXHMHOH H3 KpaHU-KJieTOK) 

^HKopacTymne: Echinochloa crusgalli (L.) Beauv. (11), Panicum 
miliaceum L. (II), Setaria viridis (L.) Beauv. (II) 

KyjibiypHbie (arpo(J)MTOueH03): Pennisetum americanum (L.) Schu¬ 
mann (copT KopMOBoe 151) (VII), Sorghum sudanense (Piper) 
Stapf. (copT HoBocn6iipcKafl 84) (II), Zea mays L. (ruSpim 06- 
ckoh 150 CB) (11) 

/jHKopacTymue: Cleistogenes squarrosa (Trin.) Keng (V) 


npHMenaHHe. I—VIII — MecTa c6opa: I — Yjiyr-XeMCKaji cTenHas KOTJioBHHa, UeHTpajibHaa TyBa; II — IlpH- 
oScKaa JiecocTenb, HoBOCHSnpcKas o6ji.; Ill — EapaOHHcicas HH3MeHHOCTb, HoBocn6HpcKafl o6ji.; IV — YHSaTcicas 
crenb, XaKacHB; V — UeHTpajibHbiH Ajuaft, Pecny6jiHKa Ajuaft; VI — Eeper Tejiemcoro 03., CeBepo-BocTOHHbiH 
AnTaft, Pecny6jiHKa Ajnaft; VII — IlepexoflHafl 30Ha Arras, Pecny6jiHKa Amaft; VIII — 3arycraftcKas HH3MeHH0CTb 
rycHH003epcKOH KOTjiOBHHbi, 3ana,nHoe 3a6afticajibe, EypsTHS. 


HccjieAOBajiocB aHaTOMHnecKoe CTpoeHHe 3aBepniHBniHX pocT jihctbcb H3 cpeAHew 
qacTH reHepaTHBHBix no6eroB 3JiaKOB, HaxoA^mHXca b coctouhhh KOJiomeHHU-ijBeTe- 
hhjl KoH(|)Hrypai;Ha kjictok paccMaTpHBajiacb Ha MaijepHpoBaHHbix AaBJieHbix npena- 
paTax (Possingham, Saurer, 1969), a TaK^ce Ha nonepeHHbix h npoAOJibHbix cpe3ax CBe- 
5KHX H (|)HKCHpOBaHHBIX B CMeCH TaMMaJiyHJja JIHCTOBBIX nJiaCTHHKaX. AHaJIH3HpOBa- 
JIHCB JIHCTBfl Tpex OCHOBHBIX THnOB CTpyKTypBI (HHKOJiaeBCKHH, 1972). 

Ha3BaHHU bh^ob pacTeHHH npHBe^eHBi no C. K. HepenaHOBy (1995) h «KoHcneKTy 
(Jjjiopbi Ch6hph» (2005). 


Pe3yjibTaTbi HccJieAOBaHHH 

AccHMHJMi^HOHHaa napeHXHMa jiHCTa 3JiaKOB npeACTaBJieHa KJieTKaMH o6iaiaAKH h 
Me30(|)HJuia. y (JiecTyKOHAHBix 3JiaKOB napeHXHMHBie kjictkh o6imaAKH oTjiHnaioTCJi Kpyn- 
hbimh pa3MepaMH. Ohh BBiTaHyTBi baojib npoBOAHmero nynKa: hx AJiHHa Ha npoAOJib- 
Hbix cpe3ax (36—99 mkm) 3HanHTejibH0 npeBbiuiaeT uiHpHHy (13—24 mkm). Ha none¬ 
peHHbix cpe3ax ohh hmciot oKpyrjiyio hjih nyrb BbiTHHyryio (|)opMy. IlapeHXHMHafl 06- 
miaAKa y C 4 -pacTeHHH 3Xhhoxjiohahoto h xjiophaohahoto ranoB JiHCTa npeACTaBJieHa 
Tax Ha3biBaeMbiMH KpaHij-KjieTKaMH. Ohh AOCTaTOHHO KpynHbie, 6ojiee MHoroHHCJieH- 
Hbie, hx £jiHHa (14—37 mkm) MeHbuie, neM y (JiecTyKOHAHbix 3JiaKOB, h nacTo cpaBHHMa 
C IHHpHHOH (10-31 mkm). 

Cpe^H KjieTOK Me30(|)HJiJia y paccMaTpHBaeMbix bhaob 3JiaKOB moacho BbmejiHTb 
KJICTKH BblTUHyTOH HJIH OKpyTJIOH (|)OpMbI 6e3 Bbipa^KeHHblX BbipOCTOB HJIH CKJiaAOK 
(npOCTbie KJICTKH) H KJieTKH CJIOflCHOH (|)OpMbI, OTJIHHaiOmHeCfl pa3BeTBJieHHOCTbK) 060- 
jiohck (cjio^KHbie kjictkh). Cpe^H cjio^KHbix KjieTOK Han6ojiee nacro BCTpenaiOTca TaK 
Ha3bmaeMbie aneHCTbie kjictkh. Ohh hmciot ynJiHHeHHyio (|)opMy h coctout h3 coe^H- 
HeHHbix y3KHMH MocTHKaMH cckijhh, HanoMHHaiomHX najmcaAHbie kjictkh. ilneHCTbie 
kjictkh MoryT pa3JiHHaTbcu no pa3MepaM h CTeneHH Bbipa^KeHHOCTH 3jijihhcohahbix 
3BeHbeB. TaK, npn pa6oTe c MaijepHpoBaHHbiMH npenapaTaMH jihctbcb nmeHHUbi pa3- 
hoh njioHAHocTH 6bijih Bbi^ejieHbi npocTbie, cjioxcHbie MejiKonneHCTbie h cjioxchbic Kpyn- 
HouHeHCTbie KJieTKH (XpaMi^OBa h a p., 2003). 

Y pwa bhaob 3JiaKOB bo BHyTpeHHHx cjioux Me30(|)HJiJia TaioKe npHcyTCTByiOT 6o- 
Jiee pa3HOo6pa3Hbie no (|)opMe kjictkh, c MHoroHHCJieHHbiMH BbipocTaMH oKpyrjibix hjih 
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OBaJIbHMX OHepTaHHH. B 3aBHCHMOCTH OT CTeneHH Bbipa)KeHHOCTH BbipOCTOB TaKHe 
KneTKH mo)kho noApa3AeJiHTb Ha jionacTHbie (umpiiHa BbipocTOB npeBbimaeT ^jiHHy) h 
AOJ ibnaTbie (flJiHHa BbipocTOB 3HaHHTenbHO 6 ojibme HiHpHHbi). 

y HHTbIBaJI, HTO OCHOBHaa HaCTb MC30(|)HJIJia npe^CTaBJieHa npOCTbIMH H CJIO)KHbIMH 
AneHCTbiMH KJieTKaMH, npH onpeAejieHHH ranoB ero crpoeHHJi y 3JiaKOB onHpajiHCb Ha 
oco6eHHOCTH hx pacnojio>KeHHJi oraocHTejibHO npoAOJibHOH h nonepeHHOH rniocKocTen 
racTa. npH Bbi^ejieHHH ranoB Me30(|)HJUia 3JiaKOB Hcnojib30BajiHCb MeTOAHnecKHe noA- 
xoah, npe^jioxceHHbie rjiz xapaKTepHCTHKH aHaTOMHHecKoro CTpoeHM jihctbcb Asy- 
AOJibHbix pacTeHHH (BacHJieBCKa^, EyraHK, 1981; UlHHp3B^aM6a, 1990). 

XjiopeHXHMa jiHCTbeB Achnatherum splendens, Helictotrichon pubescens, Festuca 
pratensis , F. pseudovina , F. pseudosulcata, F. valesiaca, Koeleria cristata, Phleum 
phleoides, Poa angustifolia, P. attenuata, Puccinellia hauptiana h P. macranthera co- 
ctoht b noAaBJunomeM OojibuiHHCTBe H3 npocTbix KJieTOK, aneHCTbie kjictkh BCTpenaiOT- 
cfl oneHb pe^KO. 

Me30(|)HJiJi Achnatherum splendens npeACTaBJieH npeHMymecTBeHHO yAJiHHeHHbiMH 
nnoTHoynaKOBaHHbiMH KJieTKaMH, opHeHTHpoBaHHbiMH nepneHAHKyimpHo noBepxHOC- 
tjim JiHCTa, hto bo mhotom cooTBeTCTByeT u3onajiucaduoMy cmpoenuio jihctobbix njiac- 
thhok AsyAOJibHbix pacTeHHH. B ijeHTpe JiHCTa KjieTKH Me30(|)HJiJia 6 ojiee OKpyrjibie h 
pacnojio)KeHbi peace. K motophbim KJieTKaM ohh npHMbiKaiOT CBoefi BbiTjmyTOH CTopo- 
hoh, hto HanoMHHaeT nnomnoe eeumpo-dopcajibnoe cmpoenue. BBHAy chjibhoh pe 6 pn- 
ctocth JiHCTa CTOJiOnaTbie kjictkh y a^aKcnajibHOH snHAepMbi pacnojioaceHbi noHTH na- 
pajuiejibHO HioKHeii jihctoboh noBepxHOCTH. 

B xJiopeHXHMe Helictotrichon pubescens hctko BbmejraiOTCfl najmcaAHbie, oOpameH- 
Hbie k a6aKCHajibHOH snHAepMe, h ryOnaTbie, pacnojioaceHHbie 6ojiee pbixjio b rjiyOHHe 
JiHCTa kjictkh , y a^aKcnajibHOH snHAepMbi jihctbcb CTOJiOnaTbie kjictkh hmciotcji, ho 
ohh 6ojiee yrjiOBaTbie hjih OKpyrjibie h pacnojioaceHbi peace. Kjictkh Me30(|)HJiJia Pucci¬ 
nellia hauptiana h P. macranthera njioTHO ynaKOBaHbi, y aOaKcnajibHOH snHAepMbi ohh 
6ojiee yzyiHHeHHbie, a b ijeHTpe h y a^aKCHajibHOH snHAepMbi — name H30AHaMeTpHHe- 
CKHe. y Festuca valesiaca, F. pratensis, F. pseudovina, F. pseudosulcata, Koeleria cris¬ 
tata, Phleum phleoides h Poa angustifolia BbmmyTbie kjictkh xJiopeHXHMbi oahhm hjih 
HeCKOJIbKHMH CJIOJIMH oOpaiACHbl K BepXHeH H HH)KHCH CTOpOHaM JiHCTa, B AeHTpe KOTO- 
poro HMeiOTca 6ojiee KpynHbie h OKpyrjibie kjictkh c pa3HOH CTeneHbio BbipaaceHHocTH 
cera MOKKjieTHHKOB. noAoOHoe pacnojioaceHHe Me30(|)HJiJia y paccMaTpHBaeMbix bhaob 
HanoMHHaeT H30JiaTepajibHO-najiHcaAHoe CTpoeHHe JiHCTbeB AsyAOJibHbix pacTeHHH. 
BMecTe c tcm noA motophbimh KJieTKaMH oneHb nacTO kjictkh Me30(|)HJiJia BbrraHyrbi h 
opHeHTHpoBaHbi napajuiejibHO jihctoboh noBepxHOCTH, hto no3BOJiaeT paccMaTpHBaTb 
CTpoeHHe B 3TOH HBCTH JiHCTa KaK aHaJIOT BCHTpO-AOpCaJIbHOTO y AByAOJIbHbIX BHAOB. 
TaKHM o6pa30M, b 3tom cjiynae b cTpyKType Me30(|)HJiJia HaOjuoAaeTca HepeAOBaHHe b 
pa3Hbix nacTax JiHCTa sjicmchtob u30JiamepajibHO-nanucadHoeo h eeumpo-dopccuibnoeo 
munoe cmpoenm. 

B Me30(|)HJIJie JIHCTOBbIX nJiaCTHHOK OoJIbUIHHCTBa H3yHeHHbIX BHAOB (J)eCTyKOHA“ 
HbIX 3JiaKOB, a T&K7KQ y Bcex H3yHeHHbIX C 4 -BHAOB pacTeHHH C 3XHHOXJIOHAHOH H XJIOpH- 
hohahoh CTpyKTypaMH JiHCTa HMeiOTca 6 ojiee hjih MeHee BbipaaceHHbie aneHCTbie kjict- 
kh. Hx npoeKAHH BecbMa pa3HOo6pa3Hbi (pnc. 1). Hhcjio aneeK b cjioacHbix KJieTKax 
H3MeHaeTca ot 2 ao 9, npn 3 tom c yBejiHHeHHeM HHCJia cckijhh b kjictkc pa3Mepbi aneeK 
HepeAKO yMeHbuiaiOTCJi. CpeAH AHKopacTymnx 3JiaKOB aneHCTbie kjictkh name BCTpena- 
lOTca h 6 ojiee pa 3 HOo 6 pa 3 Hbi no (jiopMe b jihct bzxAgropyron cristatum, Bromopsis iner- 
mis , Elymus sibiricus , Leymus chinensis , a TaoEce y npeACTaBHTejien poaob Hordeum h 
Calamagrostis. BecbMa HeMHoroHHCJieHHbi cjioacHbie kjictkh b Me30(|)HJiJie JiHCTbeB H/o- 
pecurus aequalis , Dactylis glomerata , Deschampsia cespitosa , Hierochloe odoraia h Tri- 
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PhC. 1. npOeKUHH CJI05KHBIX KJieTOK Me30(J>HJIJia Ha Cpe3ax JIHCTOBbIX nJiaCTHHOK 3JiaKOB. 

1 — Hordeum brevisubulatum, 2 — Bromopsis inermis, 3 — Deschampsia cespitosa, 4 — Phragmites australis, 5 — Ca- 
lamagrostis epigeios, 6 — C. salina, 7 — Beckmannia syzigachne, 8 — Melica nutans, 9 — Pennisetum americanum, 
10 — Echinochloa crusgalli. a — aneHCTbie, 6 — JionacTHtie, e — aojibnaTbie. MacuiTaSHaa JiHHeHKa — 17 mkm. 
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setum sibiricum. Ohchb pa3Hoo6pa3HBi no (|>opMe n HHCJiy cckijhh anencTbie kjictkh 
y KyjibTypHbix 3JiaKOB, oco6chho y nmeHHUBi h ahmchjl Hapa^y c ahchctbimh y hcko- 
Topbix bhaob, HanpnMep y Agropyron cristatum , Beckmannia syzigachne , Calamagros- 
tis salina h Phragmites australis , b Me30(|)HJiJie npncyTCTByiOT cjioxcHBie jionacraBie h 
AOJibHarae kjictkh. 

PaHee Ha npHMepe KyjiBTypHBix 3JiaKOB 6bijio noKa3aHo, hto ahchctbic kjictkh pac- 
nojioxceHM baojib ochobhoh och JiHCTa, h noaTOMy Ha nonepeHHBix cpe3ax bbihuiaat KaK 
H 30 AHaMeTpHHecKHe hjih 3JiJiHncoBHAHbie (Chonan, 1965, 1970; Parker, Ford, 1982; 
IIo 3 AeeB, 1999). Y paccMaTpHBaeMBix HaMH (JiecTyKOHAHBix 3JiaKOB flneHCTBie kjict- 
kh TaKxce pacnojio)KeHi>i npeHMymecTBeHHO pwaMH baojib jihctoboh njiacraHKH, ho 
c opHeHTauHeii npoAOJiBHOH och 51hqqk ot nepneHAHKyjnipHOH ao napajuiejiBHOH k no- 
BepxHocTH JiHCTa. npH 3tom y a6aKCHajiBHOH, a b pwe cjiynaeB h y aAaKcnajiBHOH, 
anHAepMBi cjiojkhbic kjictkh opHeHTHpoBaHBi baojib 6okoboh noBepxHOCTH npeHMy- 
mecTBeHHo nepneHAHKyjnipHO k CTopoHaM JiHCTa. Y a6aKCHajiBHOH anHAepMBi jihchkh 
o6bihho 6ojiee BBiraHym h HanoMHHaiOT najiHcaAHBie kjictkh. HepeAKO Ha6jiiOAaeTCJi 
HepeAOBaHHe jihchctbix h npocTBix kjictok b pwy. C HanpaBJieHHeM b rjiy6b JiHCTa, a 
y HeKOTopBix bhaob BnjioTB ao aAaKCHajiBHoii anHAepMBi, jihchctbic kjictkh b ochobhom 
pa3BepHyTBi cbohmh cckuhjimh napajuiejiBHO jihctoboh noBepxHOCTH h nepneHAHKy- 
JiapHO OCJIM npOBOAHIAHX nyHKOB. 

no oco6eHHOCTJiM npocTpaHCTBeHHoro pacnojiojKeHHJi ahchctbix kjictok xjiopeHXH- 
mbi OTHOCHTejiBHo nonepenHOH h npoAOJiBHBix njiocKOCTen JiHCTa cpeAH (|>ecTyKOHA- 
HblX 3JiaKOB MO)KHO BBIACJIHTB CJICAyiOIAHe CTpyKTypHBie THnBI Me30(|)HJIJia. 

1 . PlHeucmo-u3onanucadHbiu mun Me30<pwuia — coctoht H3 hcckojibkhx cjiocb ao- 
CTaTOHHo OAHopoAHBix, njioTHO coMKHyTBix jihchctbix KjieTOK, pacnojio>KeHHBix nep- 
neHAHKyjiflpHo noBepxHocT^M JiHCTa. 3tot ran Me3o<j>HJiJia HaH6ojiee BBipa>KeH y rejino- 
(J)htob 3acyuuiHBBix MecTOo6HTaHHH: Helictotrichon desertorum , Psathyrostachys jun- 
cea , a TaioKe y npeACTaBHTejien poAa Stipa (pnc. 2). CjieAyeT hmctb b BHAy, hto y hhx 
HaCTB TaKHX KJieTOK XJIOpeHXHMBI OpHeHTHpOBaHa CBOHMH CeKIJHJIMH napaJIJieJIBHO HH)K- 
Hen noBepxHOCTH JiHCTa. 3to — kjictkh, pacnojioxceHHBie y npoBOAfliAHX nyHKOB b rjiy- 
6hhc JiHCTa h y aAaKcnajiBHOH anHAepMBi npn chjibhom pa3BHTHH pe6pHCTocra BepxHeH 
JIHCTOBOH noBepxHOCTH. 

K 3TOMy rany Me30(|)HJiJia moxcho oraecra t3k>kq CTpoeHHe jihctobbix njiacraHOK 
Phragmites australis h Calamagrostis salina , y kotopbix oho oco6chho 3aMerao Ha npo- 
AOjibhbix 6okobbix cpe3ax. HajiHHHe cjioxchbix ahchctbix, a TaKxce jionacraBix h AOJiBna- 
TBIX KJICTOK CBHACTeJIBCTByeT O 6oJiee CJIOXCHOH npOCTpaHCTBCHHOH OpraHH3au;HH XJIO¬ 
peHXHMBI JIHCTBCB 3THX BHAOB. 

2. PlHeucmo-u30JiamepajibHo-najiucadHbiu mun Me30(pwuia — xapaKTepH3yeTca Ha- 
jihhhcm no o6eHM CTopoHaM JiHCTa oahoto, peace Asyx cjiocb jihchctbix kjictok, opneH- 
rapoBaHHBix cbohmh cckijhjimh nepneHAHKyjrapHO anHAepMaM. MeacAy hhmh HMeiOTca 
OAHH HJIH HeCKOJIBKO pflAOB KJICTOK C pacnOJIOaCCHHCM 51HQQK napaJIJieJIBHO npOAOJIBHOH 
och JiHCTa. 3tot ran Me30(|)HJiJia c pbixjibim pacnojioaceHHeM kjictok Ha6jnoAaeTca y 
KyjiBTypHBix xjic6hbix 3JiaKOB: Hordeum sativum , Secale cere ale, Avena sativa h Triti- 
cum aestivum (pnc. 3). Bojiee njioraBiH mc30(|)hjiji noAo6Horo THna xapaKTepeH aa^ Ely- 
mus sibiricus. 

3. CoHemaHuemeucmo-u30JiamepajibHO-najiucadHoeo umeucmo-eeumpo-dopcajibHoeo 
munoe Me30(pwuia b pa3HBix nacrax JiHCTa — b o6jiacra npoBOAJnimx nyHKOB aneHCTBie 
kjictkh y anHAepM pacnojioaceHBi nepneHAHKyjrapHO noBepxHOCTaM, a b rjiy6HHe JiHCTa 
pa3BepHyTBi cckahjimh napajuiejiBHO hh)khch noBepxHOcra; b o6jiacra ace motophbix 
kjictok najiHcaAHBie kjictkh hmciotca tojibko y a6aKCHajiBHOH anHAepMBi. E[oAo6Hoe 
CTpoeHHe 6ojiee pa3HOo6pa3Ho h pacnpocTpaHeHO b ochobhom y 3JiaKOB c jicchoh, jieco- 
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Phc. 2. CrpoeHHe xjiopeHXHMbi jihctobmx njiacTHHOK Stipa zalesskii. 

1 — nonepeHHMH h 2 — napaflepMajibHbiH (cpe3w: a — y a^aKCHajitHOH 3nH^epMW, 6 — b ueHTpe JiwcTa, e — y aSaxcH- 
anbHOH ammepMu); 3 — npoflOJibHbiH 6okoboh cpe3 nepe3 npOBOflaiUHH nynOK. a6 3 — aSaKcnajibHaa 3nH,aepMa, ad 3 — 
aaaKCHajibHaa simaepMa, km — kjictkh Me30(J)HJiJia, k o — kjictkh napeHXHMHOH oSKJiajiKH, mk — MOTopHbie kjictkh, 
np n — npoBO^amHH nynoK, c — CKJiepeHXHMa, y — ycTBHue. 1 —5 — nopaaoK pacnojio>KeHH5!. MacniTa6Hbie jihhchkh, 

mkm: / — 53,2— 17,5 — 24. 


jiyroBOH h JiyroBOH (^htoachothhcckoh npHypoHeHHOCTbio. K 3toh rpynne moxcho ot- 
HecTH: Bromopsis inermis, Dactylis glomerata, Deschampsia cespitosa, Elytrigia repens , 
Hordeum brevisubulatum , H. jubatum, Calamagrostis epigeios (pnc. 4). 

BbicoTa ahchctbix kjictok Me30(|)HJiJia 3JiaKOB bo MHoroM 3aBHCHT ot hx pacnojio)Ke- 
hha b jiHCTe. Tax, y a6aKCHajn>HOH anH^epMbi jihchkh o6bihho xpynHee h 6ojiee hctko 
Bbipa^eHbi, neM y a^aKCHajibHOH. IIpH HajiHHHH hcckojibkhx pjiaob ahchctbix kjictok 
y HHXCHCH JIHCTOBOH IIOBepXHOCTH CCKIJHH nepBOTO CJIOJI OTJIHHaiOTCa 6oJIbnieH BBICOTOH 
(KpynHoaHeHCTbie kjictkh) no cpaBHeHHio c anenKaMH nocjieAyiomHX cjiocb (mcjiko- 
AHeHCTbie kjictkh), hto othctjihbo npo^BJiaeTca Ha npoAOJibHbix 6okobbix cpe3ax. 

HepeAKO b rjiy6HHe jiHCTa h y motophbix kjictok HMeeTca oahh hjih hcckojibko cjio- 
eB jihchctbix kjictok, opHeHTHpoBaHHBix napajuiejibHO a6aKCHajn>HOH 3iiHAepMe. CpeAH 
hhx 6ojiee pa3BHT0 mokkjicthoc npocTpaHCTBo h name BCTpenaiOTCJi cjia6oflHeHCTbie 
hjih npocrae ryGnaTbie kjictkh, hto AaeT ocHOBaHHe paccMaTpHBaTb hx coBOKynHOCTb 
Kax aHajior ry6naTOH TKaHH y AsyAOJitHbix pacTeHHH. 

4. JlHeucmo - eeHmpo-dopcajibHbiu mun Me 30 (pwuia — xapaKTepH3yeTca b ochobhom 
HajiHHHeM oahoto p^a 6ojiee hjih MeHee BbipaxceHHbix najiHcaAHbix kjictok c pacnojio- 
)KeHHeM aneeK nepneHAHKyjuipHo hhxchch noBepxHocTH JiHCTa, a nocjieAyioiAHe KJie- 
TOHHbie cjioh pacKpbmaiOTca cbohmh cckijhjimh Ha napaAepMajibHbix cpe3ax. HacTo c 
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Phc. 3. AHaTOMHHecKoe CTpoeHHe xjiopeHXHMbi jihctobmx miacTHHOK Triticum aestivum. 

1 — nonepeHHMH h 2 — napanepMajitHWH (a — b ueHTpe JiHCTa, 6 — y aSaiccHajibHOH anHflepMw) cpe3ti; 3 — npoflOJib- 
hmh Sokoboh cpe3 nepe3 npoBoaamHH nynoK. OcrajibHMe o6o3HaHeHHa Te ace, hto h Ha pwc. 2. MacurraSHbie jihhchkh, 

mkm: 1 — 53; 2 a , 3 — 40; 26 — 24. 


yBejiHneHHeM aojih cjiohchmx kjictok, opHeHrapoBaHHbix napajuiejibHO a6aKCHajibHOH 
ann^epMe, b Me30(|)HJiJie Hapa^y c thhhhhbimh ahchctbimh KJieTKaMH B03pacTaeT ynac- 
rae cjiaGoaneHCTbix h npocrbix ryGnaTbix kjictok. IIoAoGHoe CTpoeHHe Me30(|)HJUia Ha- 
6jiiOAaeTca y pacTeHHH BJiaxcHbix h 3aTeHeHHbix MecTOo6HTaHHH Calamagrostis arundi- 
nacea u Agrostis gigantea (pwc. 5). 

5 . HHeucmo-u30JiamepajibHO-ay6uambiu mun Me30(pwuia — OTJiHnaeTCJi tcm, hto 
npaKTHnecKH Bee cjioh ahchctbix kjictok xjiopeHXHMbi CBoeH HanGojibineH noBepx- 
HOCTbio o6pameHbi k a6aKCHajibHOH amiAepMe. B jihctbax CHJibHO pa3BHTbi mokkjict- 
HHKH, Ha npOAOJIBHBIX 60 K 0 BbIX Cpe3aX y HeKOTOpbIX BHAOB MO)KHO Ha6jIK)AaTb o6pa30- 
BaHHe BeTBHCTbix ceTeH H3 xjiopeHXHMHbix kjictok, pacnojiojKeHHbix ot a6aKCHajibHOH 
anHAepMbi k a^aKCHajibHOH. Kjictkh Me30(|)HJiJia npeHMymecTBeHHo KpynHbie, Ha none- 
penHbix cpe3ax y a6aKCHajibHOH amiAepMbi ohh o6mhho OKpyrjibie hjih OBajibHbie, b 
niy6HHe JiHCTa b ochobhom 6ojiee yzmHHeHHbie. 3 tot ran Me30(|)HJiJia Ha6jiiOAajicji 
y 3JiaKOB yBJiaxcHeHHbix jiecoB, Cbipbix JiyroB h 6ojiot: Agrostis tenuis , A. stolonifera, 
Alopecurus aequalis , Beckmannia syzigachne , Hierochloe odorata , Melica nutans , Tri- 
setum sibiricum, Festuca gigantea . 

XjiopeHXHMa JiHcraeB Alopecurus aequalis , Hierochloe odorata , Trisetum sibiri¬ 
cum npeACTaBJieHa KpynHbiMH kjictkbmh, jihuib He6ojibmaji nacra H3 hhx — cjioxcHbie, 
oraHHaiomHeca cjia6on H3BHJiHCTOCTbio ctchok. IIpH 3TOM y H. odorata ocHOBHaa nacTb 
cjiojKHbix cjiaGoaneHCTbix kjictok pacnojioxceHa b cepeAHHe JiHCTa (pnc. 6). y T. sibi- 
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Phc. 4. OrpoeHHe Me30<J)HJUia jihctobhx imacTHHOK Calamagrostis epigeios. 

I — nonepeHHMH h 2 — napaaepMantHWH (a — b ueHTpe JiHCTa, 6 — y aSaKcwajibHOH ann^epMw) cpe3w; 3 — npo^ojib- 
Hbra 6 okobom cpe3 Mexcay npoBO/mmHMH rryHKaMH ( a — b oSnacra MOTopm>ix kjictok, 6 — npHMepHO b cepe^HHe MOK^y 
MoropHUMH KnencaMH h npoBOfljimHM nynicoM). OcTajibHbie o6o3HaHeHHa Te 3Ke, hto h Ha pwc. 2 h 3. MacurraSHbie JIH- 

HeiiKH, mkm: 1 — 34; 2a , 3a, 36 — 26; 26 — 17. 


ricum 6ojiee BbipaaceHM h o^HOo6pa3Hbi aneHCTbie kjictkh y aSaKcnajibHOH anHAepMbi, 
y a^aKCHajibHOH ohh pacnojioMceHbi 6ojiee pbixuo, HeKOTopbie H3 hhx 6ojibine HanoMH- 
HaioT ry6naTbie kjictkh. Bojiee pa3HOo6pa3Hbi h MHoroHHCjieHHbi aneHCTbie kjictkh b 
Me30cJ)HJuie jiHCTbeB Agrostis tenuis , A. stolonifera , Beckmannia syzigachne , Melica nu¬ 
tans h Festuca gigantea. 

Ha nonepenHbix cpe3ax jihctobmx miacTHHOK 3XHH0XJi0H£Hbix h xjiophaohahmx C 4 - 
3JiaKOB yAJiHHeHHbie kjictkh Me3o<})HJijia pacnojioxceHbi b oahh p xj\ BOKpyr npoBOAJmjHX 
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Phc. 5 . OrpoeHHe xjiopeHXHMbi jihctobhx miacTHHOK Agrostis gigantea. 

1 — nonepeHHbiH h 2 — napaflepMajibHMH ( a — y aaaKCHajibHOH anHaepMM, 6 — b ueHTpe nncra, e — y a6aKCHani»HOH 
snHaepMbi) cpe 3 bi; 3 — nepBbiH pm kjictok y aSaiccHajibHOH anHflepMbi Ha npoaojibHOH 6okobom cpe 3 e. OcrajibHbie 060- 
3HaneHna Te *e, hto h Ha pnc. 2—4. Macurra6Hi>ie jihhchkh, mkm: 1 — 40; 2, 3 — 26. 


nynKOB. XjiopeHXHMHbie kjictkh npeACTaBJieHbi b ochobhom xoporno BbipaflceHHMMH 
HHeHCTBIMH KJieTKaMH C pa3HBIM HHCJIOM CCKUHlt. Ylo CpaBHCHHK) C C 3 -3JiaKaMH OHH HCT- 
ne ynopwoHeHbi b cba3h c 6onee cTporHM pacnojioaceHHeM zhqqk CBoen npoAOJibHOH 
ocbk) nepneHAHKyiwpHO k npoBOAflujHM nyHKaM. Cootbctctbchho Ha6jiio^;aeTca nocTe- 
neHHoe H3MeHeHHe opHeHTauHH ahchctbix KneTOK othochtcjibho noBepxHOCTH JiHCTa 
ot nepneHAHKyjmpHOH y 3iiHAepM ao napajuiejibHOH b ijeinpe. Cpe^H 3 Xhhoxjiohahi>ix 
H XJIOpHAOHAHblX 3JiaKOB BBIAeJieHO 2 THna Me30(|)HJIJia. 
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Phc. 6. PacnojioaceHHe kjictok xjiopeHXHMbi b jihctobhx miacTHHKax Hierochloe odorata. 

1 — nonepeHHMH h 2 — napa^epMajitHWH (a — y aflaKCHajibHOH anw.aepMM, 6 — b ueHTpe jiHcra, e — y aSaKcnajibHOH 
annaepMti) cpe3w; 3 — npoflOJibHHH 6okoboh cpe3 y npoBOflamero nynica. OcTajitHbie o6o3HaHeHHH Te ace, hto h Ha 
puc. 2—5. MacurraSHbie jihhchkh, mkm: 1,3 — 34; 2 — 24. 
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Phc. 7. OrpoeHHe xjiopeHXHMH jihctobmx miacTHHOK Sorghum sudanense . 

1 — nonepeHHbiH h 2 — napaflepMajibHMH (y aSaiccHajibHOH anH^epMbi) cpe3bi; 3 — npoaojibHbiH 6okoboh cpe3 {a — 
Me3K,ziy npoBoaamHMH nyHKaMH, 6 — nepe3 npoBOfljimHH nynoK). Kpo — kjictkh KpaHU-oOmianKH. OcrajibHbie o6o3Hane- 
hhb Te 3Ke, hto h Ha pwc. 2 —6. MacuiTa6Hbie jihhchkh, mkm: 1 — 53, 2 — 24, 5 — 34. 


1. Mneucmo-eenijoeoe cmpoenue Me 30 (pwuia — Ha6jnoAajiocb y Echinochloa crus- 
galli , Panicum miliaceum, Setaria viridis , a TaiOKe y Pennisetum americanum, Zea mays 
h Sorghum sudanense (pnc. 7), y KOTopbix ocHOBHaa nacTb kjictok xjiopeHXHMbi pac- 
nojio^KeHa BOKpyr npoBOAJHAHX nyHKOB, Tor^a KaK MOKAy npoBOAaiAHMH nyHKaMH hx 
OHCHb MaJIO HJIH OHH BOBCe OTCyTCTByiOT. 

2. ConeTaHHe HHeucmo-eenqoeoeo h HHeucmo-njiomHOU30JiamepajibHO-2y6namoeo 
munoe Me 30 (pwuia b pa3Hbix nacTJix jiHCTa — Ha6jnoAajiocb y CTenHoro Kcepo<j>HTa Cle- 
istogenes squarrosa (pnc. 8). KpoMe BemjOBoro pacnono^ceHna aneHCTbix KJieTOK b Me- 
30(|)HJiJie Me^cAy npoBOA«mHMH nyHKaMH HMeeTca HecKOJibKO cjioeB noAo6Hbix kjictok, 
HO OpHeHTHpOBaHHbIX CBOHMH CCKIJHJIMH napaJUICJIbHO HIOKHeH nOBepXHOCTH JIHCTa. 
3th KJieTKH, HaXOAfllimeCfl nOA xopouio pa3BHTbIMH KpynHbIMH MOTOpHbIMH KJieTKaMH, 
IIJIOTHO COMKHyTbl, OTJIHHaiOTCa OHCHb M3JieHbKHMH pa3MepaMH H CJIOHCHOH <j)OpMOH. 
TaK KaK CBoeH HanGojibineH iwomaAbio ceneHHJi aneHCTbie kjictkh pa3BepHyrbi napan- 
JieJIbHO HHXCHeH CTOpOHe JiHCTa, TO COBOKynHOCTb MO)KHO paCCMaTpHBaTb KaK aHajior 
njiOTHO ynaKOBaHHOH ry6naTOH TKaHH. 
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Phc. 8. OrpoeHHe Me30(])HJiJia jihctobmx miacTHHOK Cleistogenes squarrosa. 

1 — nonepeHHMH h 2 — napaaepMajibHMH (a — b ueHTpe jiHCTa Meacay npoBO^HiUHMH nyHKaMH, 6 — y a6aKCHajii>HOH 
anHAepMbi okojio npoBOflamero nyHKa) cpe3ti; 3 — npoflOJiBHMH Ookoboh cpe3 (a — b oOjiacTH motophmx rjictok, 6 — 
HacTb cpe3a y npoBOflamero nyHKa y aSaKcnajibHOH 3nnaepMi»i). OcTajitHbie o6o3HaHeHHfl Te ace, hto h Ha pnc. 2 — 7. Mac- 

uiTaSHBie jiHHeHKH, mkm: 1 — 40; 2, 3 — 24. 


3 EoTaHHHecKHH xcypHaji, Ns 7, 2007 r. 
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3aKJiio*ieHHe 


JfeyneiiHe rjictotooh opramoaintH accHMHjnnpioHHWx TKaHefi bwhbhjio cjiomioe 
cipocHHe Me3ocJ)HJUia jihctobwx iuiacxHHOK y npe^craBHxejieH ceM. Poaceae. V 6ojn>- 
nmHCTBa H3yHeHHbIX BHAOB B XAOpeHXHMe HMeiOTCa KJieTKH CJIOJKHOH (j)OpMH (XHCHCTbie 
KJiencH). BMecre c tcm y MHorux bhaob 3JiaicoB ohm cahhhhhw hjih BOBce OTcyrcrByiOT. 

y 3JiaKOB c xhchctwmh KJieTKaMH b Me30cJ)HJUie npocnemiBaeTca HajiHHHe paAOB 
cjiojkhwx KJieTOK, no-pa3HOMy opHeHTHpoBaHHWx npoAOJiBHoif ocbk) aneeK no oraoine- 
hhk) k noBepxHocra jmcTa: ot nepneHAHKyjrapHOH ao napajinejn>Hon, hto bo mhotom 3a- 
bhcht ot bhaobwx oco6eHHOCTCH pacTeHHH. Bojiee HCTKoe pacnojio^cemie jraeHciwx 
KJieTOK y C 4 -3JiaKOB CBJBaHO c opneHTaipieH meeK nepneHAHKyjrapHO KpaHu-o6KJiaAKe 
h npoBOA»mHM nyqKaM, ho b ijejiOM npmmHimajiBHMX pa3jmHHH b npocrpaHCTBeHHOH 
opraHH3aiiHH kjictok Me30(j)HJiJia y C 3 - h C 4 -3JiaKOB He Ha6jHOAaeTCJi. 

B CTpOeHHH Me30Cj)HJUia JIHCTOBWX IUiaCTHHOK 3JiaKOB, COCTOXmHX KaK H3 npOCTbIX, 
Tax h cjiojkhwx KJieTOK, mojkho pa3JiHHHTb ajieMeirrw cxoACTBa c innaMH cTpyioyp, xa- 
paicrepHLiMH AJia AByAOJitHwx pacTemrii, nro, Bepoarao, aBJiaerca OTpaxceimeM o6iahx 
npHHUHHOB nocrpoemifl xjiopeHXHMw JiHcra Kax oimiMajiBHOH oirmnecKOH chctcmli b 
onpeAejieHHWx ycjiOBiwx MecTOo6irraHHH. B cbjbh c 3 thm npn BWAeneHHH thtiob Me30- 
cJ)HJUia JIHCTOBWX IUiaCTHHOK 3JIBKOB OKa3aJIOCB B03M05KHMM HCn0JH>30BaHHe OCHOBHLIX 
toaxoaob, pa3pa6oTamiwx jiflu oimcaHHa ttuiob aHaiOMmecKoro crpoerora jmcrbeB ABy- 
AOJibhwx pacreHHH. B to xce BpeMa AJia jihctobbix imacmHOK 3JiaKOB nacTO xapaicrepHO 
jnfflib npn6jiHxceHHe k TOMy hjih HHOMy Tuny Me30cJ)Hjma, a laxace npoaBnemie pa3Hwx th- 
noB Me30cJ)HjLJia b pa3Hwx nacrax jmcra, nro bo3mojkho, CBa3aHO c pe6pHCTOcn»K) aAaxcn- 
ajn>HOH amiAepMw. 
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SUMMARY 

The anatomical structure of the assimilatory tissue was investigated in the leaf blades of 50 species 
of the Poaceae family occurring in different natural and climate conditions. The most of the investiga¬ 
ted species have complex cellulate cells, but quite many grasses have unique or none ones. The arrange¬ 
ment features of the simple and complex chlorenchyma cells in the grass leaves with different structure 
types are found out. The absence of principal differences in spatial topology of chlorenchyma cells in 
grasses with C 3 and C 4 pathways is shown. Some types of the leaf blade mesophyll of grasses are allo¬ 
cated and characterized. 


y£K 581.8 : 582.572.2 Bot. acypH., 2007 r., t. 92, Ns 1 
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{FUMARIA CEAE) B OTKPLITOM H 3AKPLITOM rPYHTE 

N. V. KHODOROVA, N. K. KOTEYEVA, E. A. MIROSLAVOV. 

ULTRASTRUCTURAL CHANGES OF TUBER PHLOEM PARENCHYMA CELLS 
OF CORYDALIS BRACTEATA {FUMARIACEAE) GROWING OUTDOORS AND INDOORS 

EOTaHHHeCKHH HHCTHTyT HM. B. JI. KoMapOBa PAH 
197376 C.-neTep6ypr, yji. npotj). nonoBa, 2 
E-mail: nadia.khodorova@gmail.com 
nocTynnjia 27.12.2006 

npoBe^eHO cpaBHHTejibHoe n3yneHHe yjibTpacTpyiaypbi kjictok <J)jio3mhoh napeHXHMbi KJiy6HH b ro- 
flHHHOM uHKJie y BeceHHero 3<j>eMepOH,aa Corydalis bracteata , 3HMyiomero b OTKpbiTOM n 3aKpbiTOM rpyHTe. 
B OCeHHe-3HMHHH nepHOfl npOHCXOflflT CHHHCeHHe ypOBH5I BaKyOJIH3aUHH KJieTKH, yBeJIHHeHHe HHCJia MHTO- 
xoHflpHH h KOH<j>opMaunoHHbie H3MeHeHHa 3H,aonjia3MaTHHecKoro peraKyjiyMa. 3th nepecTpoiiKH yjibTpa- 
CTpyKTypbi paccMaTpHBaiOTCJi kslk aaanTHBHbie k hh3khm TeMnepaTypaM. noa B03,aeHCTBHeM hh3khx tcm- 
nepaTyp b KJieTKe TaK^ce nponcxo^aT H3MeHeHHX cy6MHKpocKonHHecKoro CTpoeHHa, He HMetoutne Bbipa- 
>KeHHoro npHcnoco6HTeJibHoro 3HaneHHx: HanpHMep, aejieHHe njiacTHA, a TaK^ce H3MeHeHHe hx (J>opMbi b 
3aBHCHMOCTH OT HHTeHCHBHOCTH pOCTa paCTCHHX. BblHBJieHHbie Ce30HHbie nepeCTpOHKH yJIbTpaCTpyKTypbl 
oScy^c^aioTca b cb«3h c ocoGchhoctamh pocTa h pa3BHTHa C. bracteata b roAHHHOM uHKJie. 

KjnoneBbie cjiOBa: Corydalis bracteata , 3(J)eMepOH,abi, KJiySeHb, yjibTpacTpyKTypa, MOp({)OMeTpHa. 

PacTeHHa yMepeHHbix ninpoT ceBepHoro nojiymapHa exceroAHO noABepraiOTca 
AeHCTBHio hh3Khx TeMnepaTyp, hto conpoBO)KAaeTCfl cymecTBeHHbiMH H3MeHeHHa- 
MH HX MeTa6oJIH3Ma H nOBbimeHHeM M0p030yCT0HHHB0CTH. Mop030CTOHKOCTb 3 a- 
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Merao B03pacTaeT oceHbio, AOcraraeT nHKa b cepeAHHe JiHBapji, nocTeneHHO chh- 
acaeTCfl b MapTe—anpejie h MHHHMajibHa jictom (Levitt, 1980). FfeyHeHHe MexaHH3- 
mob, no3BOJMiomHX pacTeHiniM nepeHOCHTb HeOnaronpiWTHbie xojiOAHbie nepno- 
Abl, npOBOAHTCfl Ha 6HOXHMHHeCKOM, yjIbTpaCTpyXTypHOM H MOJieKyjIflpHOM ypOB- 
HflX. 

y jiBTpacTpyKTypHBie H3MeHeHHfl, npoHCXOA^utHe b KJieTKax bo Bpem xojioaobo- 
ro 3aKajiHBaHM, uinpoKo H3yHeHM Ha npHMepe pa3JiHUHbix TxaHen ApeBecHbix pac¬ 
TeHHH: KaM6iw (Farrar, Evert, 1997 h apO> nepHAepMbi (HayMOBa, MHpocjiaBOB, 
1986), KopoBofi, (J)jio3mhoh h apobcchhhoh napeHXHMbi (Pomeroy, Siminovitch, 
1971; Niki, Sakai, 1981; Wisniewski, Ashworth, 1985; Fujikawa et al., 1997), Me30(|)HJi- 
na xboh BeHH03ejieHbix rojioceMeHHbix (KoTeeBa, 2002; MHpocjiaBOB, KoTeeBa, 2002, 
h Ap.)* 

Pa6oT, xapaKTepH3yiomHX ce30HHbie H3MeHeHmi yjibTpacrpyxTypbi KJieTOK, npo- 
HCXOAAHJHe B pa3JIHHHbIX OpraHaX MHOrOJieTHHX TpaBJIHHCTbIX paCTeHHH, B HaCTHOCTH 
BeceHHHX 3(|>eMepoHAOB, Bee eute He AOCTaTOHHO (MHpocjiaBOB h ap*, 2000, 2005; MH¬ 
pocjiaBOB, EapMHHeBa, 2005). OcHOBHoe BHHMaHHe yAejnuiocb CTpoeHHio njiacTHA h 
3HAonjia3MaTHHecKoro peraxyjiyMa (3P). 

MHorae ce30HHbie nepecTponxH yjibTpacTpyxTypw KJieTOK, Taxne xa k CHH>xeHHe Ba- 
KyojiH3aitHH, yBejiHneHHe hhcjichhocth opraHejui, xoH(|)opMaitHOHHbie H3MeHeHiw 3P, 
paccMaTpHBaiOTCJi xa k npHcnoco6HTejibHbie x hh3Xhm TeMnepaTypaM. B to >xe Bpem 
3HaneHHe HexoTopbix H3MeHeHHH cy6MHxpocxomiHecxoro cTpoeHira xjictxh, nojiBjniio- 
utHXca npH oxjiaacAeHHH (HanpHMep, AeJieHHe njiacTHA b 3HMHee BpeMJi), noxa ocTaeTca 
6e3 o6i>jicHeHHJi (Sagisaka, 1992; MHpocjiaBOB, KoTeeBa, 2002). H3BecTHO Taioxe, hto 
HH3XHe TeMnepaTypbi HHHitHHpyioT npoxo)XAeHHe onpeAejieHHbix (|>a3 pa3BHTmi BeceH¬ 
HHX 3(|)eMepoHAOB yMepeHHbix uinpoT. TeMnepaTypHbie ycjiOBira xpaHeHira jiyxoBHit h 
xjiy6Hen abjmiotcji (JmxTopoM, bjih^ioiahm Ha AaJibHenmee pa3BHTHe hx penpoAyxTHB- 
hoh c(|)epbi. OxoHnaTejibHoe c[)opMHpoBaHHe reHepaTHBHbix opraHOB 3thx pacTeHHH 
npoTexaeT b oceHHe-3HMHHe Mecaitbi h hact HopMajibHO tojibxo npn ycjiOBHH oxnaHCAe- 
hhji. Ilpn ycTpaHeHHH bo3Achctbiw noHH)xeHHbix TeMnepaTyp itBeTXH h BereTaTHBHbie 
opraHbi aGoprapyiOTCJi hjih (JiopMHpyiOTCJi xpaime 3aMeAJieHHbiMH TeMnaMH (ropbiuiH- 
Ha, 1968; CxpnnHHHcxHH h AP-, 1968). K HacTomiteMy MOMeHTy H3yneHbi HexoTopbie 
napaMeTpbi MeTa6ojiH3Ma jiyxoBHHHbix 3(|)eMepoHAOB, xpammtHxcji npn pa3Hbix TeMne- 
paTypHbix ycjioBiwx: coAepxcaHHe yrjieBOAOB h caxapoB (Lambrechts et al., 1994), 3hao- 
reHHbix ropMOHOB (Aung, De Hertogh, 1979; Rebers et al., 1995), axTHBHOCTb a-aMHJia- 
3bi (Gorin, Heidema, 1985; Lambrechts et al., 1994) h boahbih CTaTyc JiyxoBHit (Van Kil- 
sdonk et al., 2000; Van der Toom et al., 2000), ho ao chx nop HeT HcnepnbiBaiomero 
o6bacHeHHa Heo6xoAHMocTH noHinxeHHbix TeMnepaTyp xpaHeHiw jyw AaJibHeHinero 
pa3BHTHa pacTeHHH. 

Poa Corydalis DC. xapaxTepH3yeTca Hpe3BbinaHHO pa3HOo6pa3HOH cTpyxTypon 
noA3eMHbix opraHOB, cpeAH xoTopbix BbiAejiaeTca Ase ocHOBHbie rpynnbi — xjiy6- 
HeBbie h Hexjiy6HeBbie bham. Bha Corydalis bracteata othochtca x cexitHH Cory¬ 
dalis , B COCTaB XOTOpOH BXOAAT CHMnOAH3JIbHO HapaCTaiOIAHe MHOTOJieTHHe TpaBbI 
c e>xeroAHO 3aMemaiomHMca H3HyTpn noA3eMHbiM xjiybHeM xopHeBoro nponcxoxc- 
AeHHa. Pa3BHTHe xjiy6mi y npeACTaBHTejien 3toh cexitHH H3ynajiocb b cba3h c bo- 
npocaMH CHCTeMaraxH xoxjiaTOx h hx BereTaraBHoro B03o6HOBJieHM (Ryberg, 1959; 
Ee3AejieBa, 1976). Mhotojicthkh xjiy6eHb o6pa30BaH txbh^mh btophhhoto nponc- 

X05XACHH3. L(eHTpaJIbHbIH AHJIHHAP BXJIIOHaeT B ce6a HeCXOJIbXO COCyAOB H ApeBe- 
CHHHyio napeHXHMy, a ochobhoh o6i>eM xjiy6mi 3aHHMaeT chjibho napeHXHMaTH3H- 
poBaHHaji (|)Ji03Ma. KaM6najibHoe xojibito b xjiy6He 6biBaeT AeflTejibHO TOJibxo b Tene- 
HHe oahoto BereTaitHOHHoro nepnoAa, a Ha cjieAyioutHH toa cnoco6HOCTb x aojichhio 
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coxpaHaeT jihiiib He6ojii>moH ynacTOK KaM6ira noA noHKOH. B Hiojie 3th kjictkh (|)op- 
MHpyioT ahjihhap KaM6Hajn>HMX kjictok, AaioiAHX AepHBaTbi no BceMy nepnMeTpy. IIo- 
cKOJitKy HOBoe KaM6najn>Hoe kojibao 3aKJiaAbiBaeTCJi noA 6okoboh noHKOH, oho 3a- 
HHMaeT 6oKOBoe nojioaceHHe no othouichhio k KOJibAy npeAHAynjero roAa, n TKa- 
hh Kny6HH nponuioro roAa He BKjnonaiOTca b cocTaB bhobb (^opMnpyiomeroca. 

rOAHHHBIH AHKJI OAHOrO KJiy6HJI M05KH0 paCCMaTpHBaTb OT MOMCHTa (|)OpMHpOBa- 
nm KaM6najibHoro KOJibija (ceHTJi6pb) ao 3aKJiaAKH KJiy6mi cneAyiomero roAa (aB- 
rycT). 

IJejibio AaHHon pa6oTbi jrejuieTCJi H3yneHHe AHHaMHKH yjibTpacTpyKTypbi kjictok 
(J)jio3Moh napeHXHMbi KJiyGra Corydalis bracteata b toahhhom AHKJie n bjiiuihhji 3hm- 
hhx TeMnepaTyp Ha pa3BHTHe yjibTpacTpyKTypbi kjictok KJiy6HJi. 


MaTepnaji h MeTOAHKa 

MaTepnajioM a-hji npoBeAeHHji AaHHoro HccjieAOBaHHfl nocjiy^KHjiH pacTeHHJi xox- 
jiaTKH npnABeTHHKOBOH Corydalis bracteata (Steph.) Pers., npoH3pacTaioiAHe Ha Tep- 
pHTopnH napKa EoTaHHnecKoro HHCTHTyTa hm. B. JI. KoMapoBa PAH. OnKcaAHH 
npoBOAHJiH e^KeMecjiHHO, b TeHeHHe 2004—2006 it. — ot MOMeHTa (JjopMnpoBaHHa 
KaM6najn>Horo KOJibAa (ceHTfl6pb) ao 3aKjiaAKH KJiy6mi cjieAyioiAero roAa (aBrycT). 
B ^HBape—MapTe noHBa npoMep3ajia, noaTOMy nepeA (J)HKcaAHen kom 3cmjih c KJiy6mi- 
mh orraHBaji b TeHeHHe 24 h npH TeMnepaType +2 — 5 °C. fljw cpaBHHTejibHoro H3yne- 
hh 5i pa3BHTHfl CTpyKTyp Kjiy6mi b pa3JiHHHbix TeMnepaTypHbix ycjioBrax nacTb pacre- 
hhh b Hanajie ceHT^6pa 6biJia nepeHeceHa b opaHacepeio, rAe ohh HaxoAHJincb npn TeM¬ 
nepaType +18 ± 2 °C. OnKcaAHH pacreHHH H3 opaH)KepeH npoBOAHJiHCb eaceMecjiHHO, 
C HOfl6pfl no MapT BKJHOHHTeJIbHO. AHaJIH3HpOBaJIH KJieTKH (J)JI03MH0H napeHXHMbi 
KJiy6mi (5 —8 cjioeB, npHJieraioiAHx k KaM6mo). 

KycoHKH TKaHH (J)HKcnpoBajiH b CMecn 2.5%-ro napa<|)opMajibAerHAa (Serva, Tep- 
MaHira) h 2%-ro rjiyTapajibAernAa (Serva, TepMaHHJi) Ha 0.1 M (|>oc(|)aTHOM 6y(|>epe 
(pH = 7.4). 3areM npoMbmajin b stom ace 6y(|)epe b TeHeHHe 1 h h noBTopHO (|)HKCHpoBa- 
jih b 2%-m Os0 4 Ha tom ace 6y(|>epe b TeHeHHe 12 h npn TeMnepaType +4 °C. nocjie 

OCMHeBOH (|)HKCaAHH o6pa3AbI o6e3BO)KHBaJIH B CepHH CIIHpTOB, 3aTeM B a6cOJHOTHOM 
aAeTOHe h 3ajiHBajm b CMecb anoKCHAHbix cmoji apajiAHT M-3iioh (Fluka, IIlBeHAa- 
pna). Cpe3bi H3roTaBJiHBajin Ha yjibTpaTOMe Ultracut E (Reichert). YjibTpaTOHKHe cpe3bi 
OKpaniHBajin 3.5%-m ypaHHJiaAeTaTOM Ha aAeTaraoM 6y(|>epe h AHTpaTOM CBHHAa, npo- 
CMaTpHBajin h (|)OTorpa(|)HpoBajiH Ha ajieKTpoHHbix MHKpocKonax Tesla BS600 h Hita- 
chi-H600. 

Mop(|)OMeTpHHecKafl o6pa6oTKa AaHHbix npoBOAHJiacb Ha nepeBeAeHHbix b ahc[)- 
poByio (|)opMy MHKpo(|)OTorpa(|)HJix. njioiAaAH kjictok, BaKyojien, KpaxMajibHbix 3e- 
peH h ochobhhx opraHejui (10 — 15 chhmkob) onpeAejwjiHCb c noMOiAbio nporpaM- 
mw Image Tool (UTHSCSA, USA). napAHajibHbie o6i>eMbi BaKyojien h KpaxMajibHbix 
3epeH paccHHTbmajiHCb nyreM aojichh^ iuioutaAK KOMnoHeHTa Ha oGutyio mioutaAb 
KJieTKH HJIH IIJiaCTHAbl. IIjIOmaAk nOBepXHOCTH MeM6paH 3P B 1 MKM 3 AHTOnJia3MbI 
(noBepxHOCTHaa iuiothoctb) onpeAejuuiH c noMoutbio tcctoboh cctkh b bhac napaji- 
AejibHbix jihhhh AOJieHHeM yABoeHHoro HHCJia nepeceneHHH c hhmh Ha cyMMapHyio 
AJiHHy jihhhh (b MHKpoMeTpax) Ha cpe3e AHTomia3Mbi (Steer, 1981); npn stom 3Jie- 
MeHTbi 3P, o6pa3yioiAHe KOHTaKTbi c njiacTHAaMH, He BKJHonajiHCb b aHajiH3. flpcjo- 
BepHOCTb pa3JIHHHH OAOHHBaJIH no ^-KpHTepHK) CTblOACHTB RJ1SL 95%-TO ypOBHJI 3Ha- 
hhmocth. B Ta6ji. 1 h 2 npHBeAeHbi cpeAHHe 3HaHeHHJi h hx cpeAHeKBaApaTHnecKHe 
ohih6kh. 
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TABJIHUA 1 

KoJiHHecTBeHHbie xapaKTepHCTHKH KJieTOK <j)Jio3MHOH napeHXHMH KJiySHH Corydalis bracteata 
B TOAHHHOM UHKJie (OTKpbITblH rpyHT) 


MecflUbi 

S KJieTKH, MKM 2 

IlapUHajibHbiH 
o6i»eM BaKyo- 
JIH, % 

IlapUHajibHbiH 
o6i»eM Kpax- 

Thcjio ocHOBHbix opraHejui 

Ha 100 mkm 2 ruioma^H cpe 3 a KJieTKH 

MajibHoro 3 ep- 
Ha, % 

aMHJIO- 

ruiacTbi 

JieHKO- 

iuiacTbi 

MHTO- 

XOHJXpHH 

CeHTflOpb 

215.83 ± 10.16 

58.73 ±0.91 

73.66 ± 4.28 

1.49 ±0.34 

1.80 ±0.56 

2.68 ± 0.42 

OKTflOpb 

320.48 ± 19.40 

51.55 ± 1.07 

53.59 ± 5.85 

1.39 ±0.20 

1.50 ±0.25 

2.18 ±0.26 

HoflOpb 

339.87 ± 15.72 

39.16 ±3.60 

45.97 ±4.11 

1.17 ±0.12 

2.13 ±0.14 

2.59 ± 0.35 

fleKaOpb 

359.75 ± 18.85 

29.43 ± 3.55 

41.54 ±4.07 

0.84 ±0.16 

3.07 ± 0.52 

3.14 ±0.64 

^HBapb 

364.18 ± 17.64 

15.03 ±2.05 

90.81 ± 1.98 

1.71 ±0.43 

1.66 ± 0.23 

3.68 ± 0.97 

OeBpajib 

387.58 ± 14.52 

45.92 ±3.13 

71.37 ±4.63 

1.64 ±0.37 

1.25 ±0.35 

3.95 ± 0.33 

MapT 

392.98 ± 3.51 

43.86 ± 1.29 

55.82 ±3.16 

2.04 ± 0.22 

1.16 ±0.23 

3.46 ± 0.21 

Anpejib 

Hanajio 

398.12 ±4.89 

48.97 ± 5.05 

43.31 ±2.86 

1.63 ±0.42 

1.24 ±0.25 

3.95 ± 0.91 

KOHeiX 

401.56 ± 8.62 

54.67 ± 3.28 

94.92 ± 0.93 

2.36 ± 0.78 

1.48 ±0.36 

3.32 ± 0.34 

Man 

460.00 ± 15.67 

61.72 ± 1.17 

94.06 ± 0.82 

2.57 ± 0.60 

2.45 ± 0.50 

1.42 ±0.33 

HlOHb 

542.13 ±28.06 

83.04 ± 1.19 

88.32 ± 3.50 

1.26 ±0.36 

0.78 ± 0.26 

1.53 ± 1.27 

Hiojib 

566.64 ± 40.05 

87.61 ± 1.42 

94.72 ± 1.08 

1.66 ±0.19 

0.67 ±0.12 

1.52 ±0.38 

ABryd 

611.22 ±33.00 

80.12 ±5.30 

75.88 ± 6.64 

1.34 ±0.22 

0.49 ±0.12 

1.43 ±0.22 


TABJIHUA 1 ( npodoAdtcenue) 


Mecjiubi 

i 

S-opraHejuibi 

Ha nonepeHHOM cpe3e, mkm 2 

S-noBepxHocTH JieHKoiuiacTa, mkm 2 

IljIOTHOCTb 

IIOBepXHOCTH 

MeMSpaH 3P, 
mkm 2 /mkm 3 


aMHJionjiacTbi 

MHTOXOHflpHH 

oKpyrjibiii 

HameBHflHblH 

pyjieT 

CeHTflOpb 

5.41 ± 0.78 

0.28 ± 0.02 

0.43 ± 0.04 

1.21 ±0.22 

HeT 

0.40 ± 0.05 

OKTHOpb 

3.19 ±0.21 

0.39 ± 0.04 

0.63 ± 0.07 

3.73 ± 1.70 

» 

0.40 ± 0.09 

Hoa6pb 

3.24 ± 0.46 

0.28 ± 0.03 

0.87 ±0.16 

1.72 ±0.07 

4.22 ±0.91 

0.83 ±0.17 

fleKaOpb 

3.73 ± 0.75 

0.38 ± 0.02 

0.59 ± 0.03 

3.06 ± 0.40 

HeT 

1.09 ±0.50 

^HBapb 

21.07 ±0.40 

0.46 ± 0.04 

0.70 ±0.13 

2.28 ± 0.54 

» 

0.44 ±0.10 

OeBpajib 

7.57 ±0.10 

0.40 ± 0.03 

0.90 ± 0.09 

HeT 

» 

0.26 ± 0.03 

MapT 

4.07 ± 0.41 

0.59 ± 0.05 

0.90 ±0.13 

» 

» 

0.66 ± 0.09 

Anpejib 

HaHajio 

2.36 ± 0.26 

0.32 ± 0.03 

1.35 ±0.35 

2.97 ± 0.23 

10.97 ± 2.4 

0.53 ± 0.04 

KOHeil 

28.58 ± 1.12 

0.26 ± 0.02 

1.56 ±0.22 

3.50 ± 0.42 

9.78 ± 1.53 

0.43 ± 0.02 

Man 

24.06 ± 3.8 

0.29 ± 0.03 

0.80 ±0.15 

2.86 ± 0.42 

HeT 

0.76 ± 0.25 

HlOHb 

38.58 ±3.15 

0.25 ± 0.01 

0.56 ±0.16 

2.15 ±0.46 

» 

0.68 ±0.13 

Hiojib 

34.51 ±3.75 

0.42 ± 0.06 

0.82 ± 0.07 

1.90 ±0.14 

» 

0.70 ± 0.09 

ABrycT 

37.80 ±3.61 

0.31 ±0.04 

1.47 ±0.03 

2.63 ± 0.80 

» 

0.65 ±0.14 
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TABJIMUA 2 


KoJiHHecTBeHHbie xapaicrepHCTHKH KJieTOK (Juiosmhoh napeHXHMbi KJiy6Hfl Corydalis bracteata 

(3aKpbiTbiH rpyHT) 


Mecfluu 

S KJieTKH, MKM 2 

napiuiajibHbift 
o(fr>eM Baicyo- 

JIH, % 

napiUfajibHbift 
oObeM Kpax- 
MajibHoro 3 ep- 
Ha, % 

Hhcjio ochobhux opraHejui 

Ha 100 mkm 2 iuiomaoH cpe3a KJiencH 

aMHJioiuiacTU 

jieHKoruiacTH 

MHTOXOHflpHH 

Hoa6pb 

293.32 ± 9.32 

67.09 ± 3.03 

54.69 ± 3.83 

1.02 ± 0.23 

2.26 ± 0.29 

3.66 ± 0.37 

flexaOpb 

296.97 ± 6.88 

39.35 ±4.17 

67.41 ± 7.26 

1.71 ± 0.66 

2.86 ± 0.55 

2.50 ± 0.54 

HHBapb 

298.72 ± 13.19 

16.09 ± 1.30 

68.00 ± 3.24 

0.88 ± 0.16 

1.82 ± 0.26 

1.82 ±0.20 

OeBpajib 

320.90 ± 12.39 

48.08 ± 4.78 

65.79 + 5.11 

0.81 ± 0.08 

0.50 ±0.15 

1.86 ± 0.26 

MapT 

326.46 ±11.15 

49.46 ± 3.69 

66.81 ± 2.67 

1.99 ± 0.22 

0.54 ± 0.08 

4.40 ± 0.30 


TABJIMUA 2 (npodojijfcenue) 


Mecfluu 

S-opraHejuiu 

Ha nonepeHHOM cpe3e, mkm 2 

S-noBepxHOCTH JieHKOiuiacTa, mkm 2 

IblOTHOCTb no- 
BepXHOCTH MeM6- 
paH 3P, 
mkm 2 /mkm 3 

aMHJIOIUiaCTH 

MHTOXOHApHH 

OKpyrjibrif 

HameBHflHbiH 

pyjieT 

Hoa6pb 

0.78 ±0.11 

0.32 ± 0.04 

0.41 ± 0.05 

3.18 ± 0.50 

Her 

0.44 ± 0.03 

JXeK a6pb 

0.76 ± 0.26 

0.44 ± 0.03 

0.52 ± 0.04 

4.07 ± 0.94 

» 

0.41 ± 0.08 

HHBapb 

0.82 ± 0.07 

0.28 ± 0.03 

0.51 ± 0.07 

2.28 ± 0.37 

» 

0.62 ± 0.06 

OeBpajDb 

6.19 ±0.28 

0.46 ± 0.04 

0.48 ± 0.06 

3.64 ± 0.70 

» 

0.45 ± 0.10 

Mapr 

3.19 ±0.30 

0.24 ± 0.04 

0.39 ± 0.07 

4.08 ± 0.10 

» 

0.58 ± 0.07 


Pe3yjii>TaTi>i uccjie/jOBaHHH 

H3MeHeHHH yjibTpacTpyKTypbi xjieTox 
(J)JI03MH0H napeHXHMbi KJiy6Heii b tojihhhom unxjie 
pacieHHH C. bracteata, 3HMyiomHX b otxpmtom rpyHTe 

Ilocjie (J)opMnpoBaHHH KaM6Hajn>Horo xojibija h aicraBHoro flejiemui KaM6na (b ceH- 
Ta6pe) pa3Mep kjictkh cJ)jio3mhoh napeHXHMbi MHHHMajieH h nocTeneHHO ysejiHHHBaeT- 
ca b TeneHHe nocneflyiomux MecaueB (Ta6ji. 1). B ceHxa6pe—ox*ra6pe impo oxpyrjiOH 
(JjopMbi, 3aHHMaer uempajibHoe nonoxcemie b KJiexKe; opraHejuiM KOHuempHpyiOTca 
BOKpyr xjjpa (Ta6n. 1, 1). B KJiexKe npHcyrcrByiOT Hecxoiibxo BaxyojieH, napnnajibHbm 
o6beM KOTopbix cocTaBJiaer okojio 50 % (Ta6ji. 1). B mience OAHOBpeMeHHO BCTpenaiOT- 
ca THmiHHbie aMHJioiuiacTbi h jieHKOiuiacTbi, He 3anacaiomHe xpaxMaji. IIocjieAHHe Ha 
nonepenHOM cpe3e hmciot xa k oxpyrjiyio, Tax h HameBHflHyio cj)opMy. B oxpyrcibix Jieii- 
KomiacTax HaOniojiaiOTca e^HHHHHbie THJiaxoH^bi, Ha xoTopbix pacnonaraioTca pn6o- 
comu (Ta6ji. 1, 2). J\jix nameBM^Hbix njiacnm xapaxrepHO pa3BH*rae njiacTH^Horo pe- 
THxyjiyMa (Ta6n. 1,2, 4), a Taxxce xonraxTbi c 3JieMeHTaMH ipaHyrapHoro 3P (T3P) 
(Ta6n. I, 5). AMHjiomiacTbi oxpyrjiOH cJ)opMbi (Ta6n. 1,5), b oxra6pe b hhx Harnfflaercx 
CHJDxeHHe napuHanbHoro o6beMa xpaxMajibHoro 3epHa (Ta6n. 1). Mhtoxohaphh Ha no- 
nepenHOM cpe3e oxpyrjioii (jjopMbi, c TpyOnaTbiMH xpHCTaMH (Ta6n. 1, 3, 5). IIomhmo 
T pyOnaTbix xpncT BCTpenaioTca eme h JiaMejurapHbie, pacnojioxceHHbie b uempe opra- 
HeJUH>I BflOJIb AJIHHHOH OCH (Ta6jl. I, 6). TaXHe KpHCTbl COCTaBJMIOT KOMIUieKCbl H3 ffflyx, 
peace rnecxH JiaMejui. T3P npejiCTaBjieH UHCiepHaMH. 

B Hoa6pe ^eneHHa xjieTOX xaM6na b xjiyOHe nocTeneHHO npexpamaiOTca, a b non- 
xe HfleT ObiCTpbiH pocT nepBoro Me»moy3JiHa. B xaerxax cJ)jio 3 mhoh napeHXHMbi xjiy6- 
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ha ^mpo jionacTHOH (J)opMH, npH 3 tom BOKpyr Hero xoHijeHTpHpyiOTCJi opraHejiJibi 
(Ta6ji. II, 2). napAHajibHMH o6i>eM Baxyojien b KJieTKe CHroxaeTCJi (Ta6 ji. 1). B cpaBHe- 
HHH C npeAMAymHMH CpOKaMH Ha6jIIOAaiOTCJI HeKOTOpbie H3MeHeHHfl B CTpoeHHH JieH- 
KonjiacTOB: Ha nonepenHbix cpe3ax ohh BbirmaA^T Kan BJioxceHHbie Apyr b Apyra 3aMx- 
HyTbie KOHAeHTpHHeCKHe npO(|)HJIH C Hpe3BbIHaHHO MaJIBIM o6l>eMOM CTpOMbI ((|)OpMa 
«pyjieTa») (Ta6ji. II, 1). CBoeo6pa3Hoe B3aHMopacnojioxceHHe HHBarHHaijHH oOecnenn- 
BaeT cymecTBeHHoe yBejiHneHHe njiomaAH noBepxHOCTH njiacTHAw (b Hecxojibxo pa3 
no cpaBHeHHio c oxpyrjioH (jiopMOH, Ta6ji. 1). Taioxe no3AHen oceHbio BCTpenaeTCJi He 
tojibko AHCTepHajibHaa, ho h Be3HxyjwpHaji (|>opMa T3P (Ta6ji. II, 4 , 5), noBepxHOCTHaa 
nnoTHOCTb ero ajieMeHTOB B03pacTaeT h cocTaBjraeT 0.83 mkm 2 /mkm 3 (Ta6ji. 1). 

K ACKaOpK) HOBblH KJiyOeHb nOJIHOCTbK) C(|)OpMHpOBaH H AaJIBHeHUIHX H3MeHeHHH ero 
aHaTOMHnecKoro CTpoeHira He HaOjnoAaeTca. B 3tot nepHOA b KJieTKax (|)jio3mhoh na¬ 
peHXHMbi napAHajibHbiH o6i>eM xpaxMajibHoro 3epHa b aMHJionjiacTe MHHHMajieH h co- 
CTaBJiaeT41.5 % (Ta6n. 1). JlenxonjiacTbi oxpyrjioH h nameBHAHOH (jiopMbi (Ta6ji. II, 3 ). 
B HameBHAHbix njiacTHAax HaOjuoAaeTca pa3BHTHe nepn(|)epHHecxoro peraxyjiyMa; 
o6pa3yiOTca xonraxTbi c 3JieMeHTaMH T3P. JlenxonjiacTOB b (jiopMe «pyjieTa» He o6Ha- 
pyxcHBaeTca. Hhcjio mhtoxohaphh Ha eAHHHijy miomaAH cpe3a KjieTKH B03pacTaeT npn- 
6jiH3HTejn>HO b 1.5pa3a; yBejiHHHBaeTCJi njiomaAb hx nonepenHoro cpe3a (Ta6ji. 1). 
T3P npeACTaBJieH AHCTepHajibHOH h Be3HxyjuipHOH (JiopMaMH, ero noBepxHOCTHa$i iijiot- 
hoctb b 3to Bpem MaxcHMajibHa h cocTaBiweT okojio 1 mkm 2 /mkm 3 (Ta6n. 1). B ^HBape 
napAHajibHbiH o6i>eM xpaxMajibHoro 3epHa b aMHJionjiacTe 3HaHHTejibHO noBbimaeTca h 
AOcraraeT 90 %, 3a cneT Hero cymecTBeHHO yBejiHHHBaeTCJi h njiomaAb cpe3a opraHeji- 
jih (Ta6ji. 1). Taioxe HaOmoAaioTca npo<|)HjiH raHTeneBHAHbix nenxomiacTOB (Ta6ji. II, 6 ), 
HTO, BepOHTHO, CBHAeTeJIbCTByeT 06 HX ACJieHHH. 

B (|>eBpajie—MapTe HanHHaeTCJi nocTeneHHoe yBejiHneHHe o6i>eMa Baxyojien. B aMH- 
nonjiacTax bhobb CHHXcaeTca napijHajibHbiH o6i>eM xpaxMajibHoro 3epHa (Ta6ji. 1). Jlen- 
KOnJiaCTbl OKpyrJIOH (|)OpMbI, C eAHHHHHbIMH THJiaKOHAaMH, pHOoCOMbl Ha KOTOpbIX He 

OTMenaiOTca (Ta6ji. II, 7). HanHHaa c MapTa h b nocjieAyiomHe Mec^Abi b xjieTxax npn- 
cyTCTByeT tojibko AHCTepHajibHaji (|>opMa T3P. 

B anpene HanHHaeTCJi HaA3eMHbm pocT pacreHHH. B xjieTxax (|)jio3mhoh napeHXHMbi 
xjiyOira ^Apo oxpyrjioH (jiopMbi. JleHxoiwacTbi b ochobhom nameBHAHbie, npnneM jjjm mho- 
thx H3 hhx xapaxrepHa (|)opMa «pyjieTa» (Ta6ji. Ill, 1). B pacuiHpeHHJix CTpoMbi tbkhx 
nnacTHA HaOjiiOAaeTca pa3BHrae njiacTHAHoro peTHxyjiyMa. ILnomaAb nonepenHoro cpe- 
3a MHTOXOHAPHH yMCHbUiaeTCfl H CTaHOBHTCJI CXOAHOH C OCeHHHMH 3HaHeHMMH (Ta6jl. 1). 

B KOHije anpejui—Mae (ijBeTeHHe h C03peBaHHe njiOAOB) b KJieTKax (|)jio3mhoh na¬ 
peHXHMbi KjiyOHfl 3HanHTejibHO yBejiHHHBaiOTca hhcjio h pa3Mepbi aMHJionjiacTOB h nap- 
UHajibHbiH o6i>eM xpaxMajibHoro 3epHa b hhx (Ta6ji. 1). JleHKonjiacTbi oxpyrjioH h na- 
HieBHAHOH (J)OpMbI, C pa3BHTbIM nJiaCTHAHbIM peTHKyjiyMOM (Ta6n. Ill, 2), HX HHCJIO TaK- 
xce B03pacTaeT (Ta6ji. 1). 

B xoHAe Hiora HaA3eMHbie nacra pacTeHHH nocTeneHHO OTMHpaiOT. B jieraHe Me- 
caubi (hiohl— aBrycT) xjieTXH (|>jio3mhoh napeHXHMbi xjiyOHn 3HanHTejibHO yBejiHHH- 
BaiOTca b pa3Mepax no cpaBHeHHio c ceHT^OpeM, hx njiomaAb B03pacTaeT b 1.5 pa3a 
(Ta6ji. 1). Ochobhoh o6i>eM xjieTXH 3aHHMaiOT OAHa hjih Hecxojibxo xpynHbix acht- 
pajibHbix Baxyojien — hx napijHajibHbiH o6i>eM MaxcHMajieH h cocTaBJisieT oxojio 80 % 
(Ta6ji. 1). ^Apo oxpyrjioH (|>opMbi, 3aHHMaeT nepH(|)epHHecxoe nojioxceHHe, opraHejiJibi 
pacnojiaraiOTca oneHb xoMnaxrao, b6jih3h wpa (Ta6ji. Ill, 3). IIpHCTeHHbiH cjioh uhto- 
njia3Mbi tohxhh, opraHejiJibi b HeM npaxTHnecxH He BCTpenaiOTCJi. JlenxonjiacTbi oxpyr- 
jioh h nameBHAHOH (J)opMbi, 6e3 BHyTpeHHHX MeMOpaH (Ta6ji. Ill, 4 , 5). B cpaBHeHHH 
c npeAbiAyiAHMH Mec^AaMH b jicthkh nepHOA 3HaHHTejibHO CHH^xaeTCJi hhcjichhoctb 
njiacTHA o6ohx ranoB h mhtoxohaphh (Ta6ji. 1). 
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B Hiojie—aBrycTe HaHHHaeTcn (J)opMHpoBaHHe TKaHen HOBoro KJiy6mi, o hqm cbh- 
^eTeJibCTByiOT aKTHBHwe AeJieHHJi kjictok k2lm6k^ no BceMy nepnMeTpy KaM6najibHoro 
KOJitua. nocne AH(|)(|)epeHi;HauHH kchjicmm, KaM6nn AeJiHTca b ochobhom no HanpaB- 
jieHHio k (|)ji03Me, a hhcjio ee mieTOHHbix cnoeB 6biCTpo pacTeT. Foahhhmh ahkji 3a- 
MbiKaeTca. 


^HHaMHKa yjibTpacTpyKTypbi kjictok 
(J)jio3mhoh napeHXHMM KJiy6Hen pacTeHHH C . bracteata, 

3HMy lomnx b opaHxcepee 

KojiHHecTBeHHbie n KanecTBeHHbie xapaKTepncTHKH kjictok (|)jio3mhoh napeHXHMbi 
KJiy6M Ha momcht nepeHOca H3 OTKpbiToro rpyHTa b opaHxcepeio (ceHTn6pb) npHBeAe- 
nbi b Ta6ji. 1 n onncaHbi Bbirne. 

B OTjiHHne ot pacTeHnn, 3HMyiomHX b oTKpbiTOM rpyHTe, b opaH)Kepee y^jiHHe- 
hhh MOKAoy3Jina b noHKe b Hon6pe He nponcxoAHT. B KJieTKax (|)jio3mhoh napeHXH- 
mh KJiy6ira y pacTeHnn H3 opaHxcepen napijHajibHbiH o6i>eM BaKyojin yBejiHHHBaeTCfl 
no cpaBHeHHio c nepBOHanajibHbiM (ceHTn6pb) n HMeeT 3HaneHHe nonra b 2 pa3a Bbirne, 
qeM y pacTeHHH H3 OTKpbiToro rpynra b 3to BpeMU (cp. Ta6ji. 1 n 2). ilApo OKpyrjion 
(JjopMbi, 3aHHMaeT ijeHipajibHoe nojioxceHne b KJieTKe, opraHejuibi pacnojiaraiOTCn b6jih- 
3 H wpa (Ta6ji. IV, 1). IlapAHajibHbiH o6i>eM KpaxMajibHoro 3epHa b aMHJionjiacTe He- 
cKOJibKo 6ojibine, neM y pacTeHHH H3 OTKpbiToro rpyHTa (cp. Ta6ji. 1 n 2). JlenKonjia- 
ctm OKpyrjion n HauieBHAHon (J)opMbi, pa3BHTne BHyTpeHHnx MeM6paH He xapaKTep- 
ho; Ha6jnoAaeTca o6pa30BaHne KOHTaKTOB c AHCTepHaMH 3P (Ta6ji. IV, 2). IIjiacTHAbi 
b (jjopMe «pyjieTa» He oGHapyxcHBaiOTCu. Mhtoxohaphh Ha nonepenHOM cpe3e oxpyr- 
jioh (jiopMbi, Ha npoAOJibHOM cpe3e BbiuBJunoTcn jiaMejuuipHbie KpncTbi (Ta6ji. IV, 3). 
IIoBepxHOCTHaji imoTHOCTb AHCTepHajibHoro T3P (Ta6ji. IV, 6) Ha eAHHHuy miomaAH 
cpe3a KJieTKH cymecTBeHHO HHXce, neM y pacTeHHH, 3HMyiomHX b ecTecTBeHHbix ycjio- 
bh ax (cp. Ta6ji. 1 h 2). 

B 3HMHne Mecaubi (Aexa6pb—(jieBpajib) pa3Mepbi noHKH He h3mchjhotcji. B KJieT¬ 
Kax (J)jio3mhoh napeHXHMbi Kjiy6Ha H^eT nocTeneHHO chh^kchhc BaKyojiH3au,HH h, KaK 
h y pacTeHnn H3 OTKpbiToro rpyHTa, napunajibHbin o6i>eM BaKyojin AOcraraeT cBoero 
MHHHMajibHoro 3HaneHHa b nHBape, a b nocjieAyiomHe Mecimbi npemiHH o6i>eM boc- 
CTaHaBJiHBaeTca (Ta6ji. 2). IlapijHajibHbiH o6i>eM KpaxMajibHoro 3epHa b aMHJionjiacTe 
yBejiHHHBaeTca no cpaBHeHHio c Hoa6peM h b AaJibHenmeM ocTaeTcn HeH3MeHHbiM 
(Ta6ji. 2). ^(ejieHHa jienKonjiacTOB b 3HMHee BpeMn HeHaGjnoAaeTCu. B otjihhhc ot pac¬ 
TeHHH H3 OTKpbiToro rpyHTa b KJieTKax pacTeHnn H3 opaHxcepen noMHMO JienKonjiacTOB 
OKpyrjioH (J)opMbi npHcyTCTByioT Taioxe HameBHAHbie jieHKonjiacTbi, cocTaBJunomHe 
npnMepHo nojiOBHHy ot o6mero HHCJia JienKonjiacTOB b KJieTKe (cp. Ta6ji. 1 h 2), b hhx 
pa3BHT njiacTHAHbin peraKyjiyM (Ta6ji. IV, 4). Hhcjio mhtoxohaphh Ha eAHHHijy mio- 
ma,zjH cpe3a kjictkh TaioKe HHxce, neM y pacTeHHH H3 napKa (cp. Ta6ji 1 h 2), xoth njio- 
maAb nonepenHoro cpe3a mhtoxohaphh yBejiHHHBaeTCJi no cpaBHeHHio c HOJi6peM 
(Ta6ji. 2). T3P npeACTaBJieH tojibko AHCTepHajibHOH (jiopMOH, Be3HKyji hct. IIoBepx- 
HocTHaa njiOTHOCTb T3P npHMepHO b 2 pa3a HHxce, neM y pacTeHHH H3 OTKpbiToro rpyH¬ 
Ta (cp. Ta6ji. 1 h 2). 

B MapTe no cpaBHeHHio c npeAHAymHMH MecnijaMH He Ha6jnoAaeTcn cymecTBeHHbix 
H3MeHeHHH b CTpoeHHH KJieTKH. OcTaiOTCn npexcHHMH napijHajibHbie o6i>eMbi BaKyojin b 
KJieTKe h KpaxMajibHoro 3epHa b aMHJionjiacTe (Ta6ji. 2). JieHKonjiacTbi OKpyrjion h na- 
HieBHAHOH (J)OpMbI, B HHX pa3BHT nJiaCTHAHMH peTHKyJiyM (Ta6jl. IV, 5). KaK H y pacTe¬ 
HHH H3 OTKpbiToro rpyrna, yMeHbmaeTcn njiomaAb nonepenHoro cpe3a mhtoxohaphh, a 
hx hhcjio Ha eAHHHuy njiomaAH cpe3a kjictkh AOcraraeT oceHHero ypoBHa (Ta6A. 2). 
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Hhcjio iuiacTHfl h npoTJDKemiocTb MeM6paH T3P oeraeTCJi HiDKe, neM y pacTemiH H3 ot- 
KpbiToro rpyHTa (cp. Ta6ji. 1 h 2). 

B AajibHeHiueM b ycjiOBirax opaiDKepen Ha^3eMHoro pocTa pacTeHHH He Ha6jno^aerca. 
Pa3Mepbi noneK He yBejiHHHBaiOTCJi, a dyroHbi, 3ajio>KHBHiHecji c oceHH, pa3pymaioTCJL 


OScyaefleHHe 

Oahhm H3 Han6ojiee nacrax noBpe)KAeHHH pacraTejibHbix TKaHeii, Bbi3biBaeMbix 
OTpHi^aTejibHbiMH TeMnepaTypaMH, HBiweTca o6pa30BaHHe KpHCTamiOB jib^a (Levitt, 
1980; Pearce, 2001). Bo Bpem nepnoAa xojioaoboto 3aKajiHBaHHJi b KJieTKax HaOjuo- 
AaiOTca HeKOTopbie a^anTHBHbie H3MeHeHM yjibTpacTpyKTypbi, HanpaBJieHHbie Ha chh- 
xceHHe ypoBH« HecBJi3aHHOH boaw. B oceHHHe Mecjnjbi b KJieTKax <J>jio3mhoh napeHXHMbi 
KnyOra xoxjiaTKH nponcxoAHT yMeHbmeHHe BaKyojiH3aijHH KJieTOK h OTMenaeTca koh- 
ueHTpai^Ha opraHejui BOKpyr jionacTHoro jia pa. Ilpn otom H3MeHeHHJi napunajibHoro 
o6i>eMa BaKyojieii h TonojiorHH opraHejui npOHCXOAHT cxoahmm o6pa30M y pacTeHHH 
Kax H3 OTKpbiToro, Tax h 3aKpbiToro rpyrna, t. e. CTpoemie KJieTKH, omicbiBaeMoe b jih- 
TepaType xax «3HMHee», (|>opMHpyeTca b KJieTKax napeHXHMbi KJiyOHefi He3aBHCHMO ot 
T eMneparypHbix ycjiOBHH. Rjul KJieTOK Me30(|)HJijiaTHca, npoH3pacTaiomero b 3aKpbiTOM 
rpyHTe, HaOjuoAaJiocb coxpaHeHHe «jieTHero» CTpoemni kjictkh Ha npoTJDKeHHH Bcero 
roAHHHoro uHKjia (MHpocjiaBOB, KoTeeBa, 2002). Cxopee Bcero, pa3JiHHHJi oGmchjhot- 
ca CBoeo6pa3HbiM pa3BHraeM KJiy6ira: nocKOJibKy ero TKaHH eaceroAHO o6hobjdhotcji, 
Taxoe CTpoeHHe xapaKTepHO jyw KJieTOK, HaxoAAmHXCJi Ha CTa^HH AH<j><j>epeimHaijHH 
h pocTa, a He (jiopMHpyeTCJi noA AeiicTBHeM BHeuiHHX (JmKTopoB. 

TaioKe k ajjanTHBHbiM nepecrpoHKaM cy6icjieTOHHoro CTpoeHira othocjitcji KOH<j>op- 
Mai^HOHHbie H3MeHeHM 3P (nepexoA H3 uHCTepHajibHOH b Be3HKyjMpHyio <J>opMy) h 
yBejiHHeHHe noBepxHocTHOH hjiothocth ero ojicmchtob, hto o6ecnenHBaeT bo3mojk- 
HOCTb nepepacnpe,zjejieHHfl bo aw b KJieTKe h/hjih bbiboab ee b Me^aoieraHKH (Fujikawa 
et al., 1997; MHpocjiaBOB h ap*, 2000). SKcnepHMeHTajibHO noKa3aHO, hto peopraHH3a- 
UHJI (J)OpMbI 3P npOHCXOAHT OHCHb 6bICTpO, HTO n03B0JI5ieT npeAOTBpaTHTb BbEXOA BOAbI 
H3 KJieTKH hjih cjihuikom 6bicTpoe ee nocTynjieHHe H3 anonjiacTa b KJieTKy npn KOJieOa- 
hmx TeMnepaTypbi (Fujikawa et al., 1997). B KJieTKax napeHXHMbi KJiy6ira y pacTeHHH, 
3HMyioiu;HX b opaHxcepee, pa3BHTiw Be3HKyjrapHOH (jiopMbi 3P b 3hmhhc Mecaubi He Ha- 
6jnoAajiocb, hto noATBep>KAaeT npeAnojioxceHHe o tom, hto KOHtjjopMaijHOHHbiH nepe- 
XOA 3P H3 AHCTepHaJIbHOH B Be3HKyjiapH5HO (|)OpMy npOHCXOAHT nOA BJIHHHHeM HH3KHX 
TeMnepaTyp. Pa3BHTiw A3P, xapaKTepHoro am H3yneHHbix paHee 3HMyiomHX TKaHeii 
pacTeHHH (KoTeeBa, 2002; MHpocjiaBOB, KoTeeBa, 2002), b KJieTKax (})jio3Mhoh napeH¬ 
XHMbi KJiyOHa He HaOjnoAaeTCfl. Bo3moxcho, 3to JiBJieHHe oObacraeTca TeM, hto noA- 
3eMHbie opraHbi He noABepraiOTca bo3achctbhio hh3khx OTpHijaTejibHbix TeMnepaTyp, 
a Taioxe pe3KHM TeMnepaTypHbiM CKanKaM. 

Ilpn onncaHHH AHHaMHKH yjibTpacTpyKTypbi npaKTHnecKH Bcex 3HMyiomHX TKaHeii, 
H3yneHHbix k HacToameMy MOMenry, HaOjnoAajiHCb H3MeHeHira HHCJia mhtoxohaphh b 
TeneHHe roAHHHoro ijHKjia, a hmchho yBejiHHeHHe hx hhcjichhocth b 3HMHHe Meanjbi 
(Pomeroy, Siminovitch, 1971; Pihakaski, 1986; HayMOBa, MHpocjiaBOB, 1986; KoTeeBa, 
2002; MHpocjiaBOB, KoTeeBa, 2002). CnmaeTca, hto npojiHtjjepaijHJi mhtoxohaphh b Te- 
neHHe xojioahoto nepnoAa HanpaBJieHa Ha noAAepflcaHHe )KH3HeAejiTejibHOCTH KJieT¬ 
KH npn CHHJKeHHH HHTeHCHBHOCTH AWxaHira b ycjiOBH^x hh3khx TeMnepaTyp (Khcjiiok 
h AP-, 1995). B KJieTKax (|>jio3mhoh napeHXHMbi KJiy6ra y pacTeHHH 3HMyiomHX b opaH- 
jKepee, yBejiHHeHHe HHCJia mhtoxohaphh b 3hmhhh nepnoA He npoHcxoAHJio, KaK h b 
KJieTKax Me30(|)HJiJia xboh raca, 3HMyioiu;ero b 3aKpwTOM rpyHTe (MnpocjiaBOB, KoTee- 
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B a, 2002). BepoflTHO, b OTcyTCTBHH hh3khx TeMnepaTyp He nponcxoAHT cTHMyjiauHH 
3Hepro3aBHCHMbix MeTaOojiHnecKHX npoijeccoB. 

CneAyeT oOpaTHTb BHHMaHHe Ha CTpoeHHe mhtoxohaphh b KJieTKax (Juioomhoh na¬ 
peHXHMbi KJiyOHa: Ha nonepenHOM cpe3e mhtoxohaphh OKpynibie, c xoporno pa3BHTbi- 
MH TpyOnaTblMH KpHCTaMH B AOBOJIbHO nJIOTHOM MaTpHKCe. OflHaKO Ha npOAOJIbHBIX 
cpe3ax neTKO pa3JiHHHMbi eme h jiaMejurapHbie kphctm, npoxoAfliAne BAOJib ^jihhhoh 
och opraHejuibi. 06mhho JiaMejurapHbie KpHCTbi njiOTHO npHJieraiOT Apyr k Apyry, hto 
npHA^eT hm cxoactbo c rpaHaMH xnoponjiacTOB. 3th opraHejuibi BCTpenaiOTCJi b KJieT- 
Kax (J)Jio3mhoh napeHXHMbi b TeneHHe Bcero roAHHHoro ijHKjia, He3aBHCHMO ot TeMnepa- 
xypHoro pexcHMa, hto no3BOjmeT npe^nojioxcHTb, hto Taicne opraHejuibi abjuhotcji cne- 
AH(|)HHHbIMH JlJia AaHHOrO THna TKaHH. MHTOXOHApHH C TaKHM THnOM KpHCT OnHCaHbl, 
HacKOJibKO HaM H3BecTHO, TOJibKO b KJieTKax o6iuiaAKH npoBOAAmero nynxa b jiHCTe y He- 
KOTopbix bhaob ceM. Chenopodiaceae (Bo3HeceHCKaa, 1976). IIocKOJibKy a jw npeACTa- 
BHTejieH 3Toro ceMencTBa xapaKTepeH C 4 -THn (J)0T0CHHTe3a, He HCKjnoneHO, hto crpyK- 
xypa TKaHecneii,H(J)HHHbix mhtoxohaphh mo^kct 6biTb CBJi3aHa c onpeAeJieHHbiMH c[)yHK- 
Ajdimh, ocymecTBjmeMbiMH b hhx. O^HaKO caMH aBTopbi He o6cyxcAaK)T 3to flBJieHHe. 

CneijHajiH3HpoBaHHbie noA3eMHbie opraHbi 3(|)eMepoHAOB o6ecneHHBaiOT BbDKHBa- 
HHe pacTeHM bo Bpem He6jiaronpHjrraoro nepnoAa h hm TpaAHijHOHHO npHnncbraaeT- 
cji 3anacaioiu;aa (jiyHKij.HJi. Jljiz KJieTOK (|)jio3mhoh napeHXHMbi Kjiy6mi xapaKTepHO bbi- 
coKoe co^ep^caHHe KpaxMajia, h AHHaMHKa HaKonjieHHa KpaxMajibHbix 3epeH b aMH- 
jionJiacTe npeACTaBjraeT onpeAejieHHbin HHTepec. HanGojibuiKH napijHajibHbiH o6beM 
KpaxMajibHoro 3epHa b aMHJioiuiacTe Ha6jiK>AaeTca b jieraHe Mecjnjbi, a oceHbio hact ero 
yMeHbuieHHe. 3to corjiacyeTca c AaHHbiMH no ce30HHbiM H3MeHeHMM yjibTpacTpyKTy- 
pbi KJieTOK pa3JiHHHbix TKaHen ApeBecHbix pacTeHHH (Pomeroy, Siminovitch, 1971; Wis¬ 
niewski, Ashworth, 1986; Farrar, Evert, 1997; KoTeeBa, 2002; MnpocjiaBOB, KoTeeBa, 
2002, h AP-) h napeHXHMbi neuiyn jiyKOBHn, Scilla sibirica (MnpocjiaBOB, EapMHneBa, 
2005; MnpocjiaBOB h ap*, 2005). Caxapa, o6pa3yiomHecji b pe3yjibTaTe rHApojiH3a Kpax- 
Majia, JiBJunoTCfl rHApo(j)HJibHbiMH BemecTBaMH, hto no3BOjmeT hm npeAOTBpaTHTb o6e3- 
BO)KHBaHHe KJieTOK (Pearce, 2001) h noBbimaeT xojiOAoycTOHHHBOCTb. OAHaKo ecjiH aaa 
BbiuieyKa3aHHbix pacTHTejibHbix o6beKTOB noKa3aHO npaKTHnecKH nojiHoe OTcyTCTBHe 
KpaxMajia b KjieTKe b TeneHHe Bcex 3hmhhx MecjnjeB h ero nojrejieHHe tojibko b Map- 
Te—anpejie, to HauiH pe3yjibTaTbi CBHAeTejibCTByiOT o tom, hto 3hmoh b Kjiy6He xox- 
jiaTKH Ha6jiiOAaeTca pecHHTe3 KpaxMana. Ilpn stom o6beM KpaxMajibHoro 3epHa b njiac- 
THAe h cooTBeTCTBeHHO pa3Mep aMHJionjiacTa B03pacTaiOT nonra ao Jieraero ypoBim. 
JJjia 6ojibuiHHCTBa TKaHen c nojiBJieHHeM KpaxMajibHbix 3epeH b aMHJioruiacTax CBJi3bi- 
BaiOT Hanajio BOCCTaHOBJieHira «jieTHen» CTpyKTypbi kjictkh paHHen bcchoh (Pomeroy, 
Siminovitch, 1971; KoTeeBa, 2002). Tot (jiaKT, hto coAepxcaHHe KpaxMajia b KJieTKax na¬ 
peHXHMbi Kjiy6mi 3HanHTejibHO noBbimaeTca yxce b jiHBape, MoxceT 6biTb CBJi3aH co CBoe- 
o6pa3HOH pHTMHKOH pa3BHTHJI 3(|)eMepOHAOB: OHH HaHHHaiOT BereTBAHK) CymeCTBeH- 
ho paHbuie, neM pacTeHHH ApeBecHbix >KH3HeHHbix (|>opM, cjieAOBaTejibHo h noAroTOBKa 
KJieTOK k nepexoAy b aKTHBHo c^yHKitHOHHpyiomee cocToaHHe ocymecTBJuieTCJi b 6ojiee 
paHHHe CpOKH. 

y pacTeHHH, 3HMyioin;HX b opamxepee, H3MeHeHHe AHHaMHKH HaKonjieHHa KpaxMajia 
npoHexoAHJio HecKOJibKo HHane: oceHbio napijHajibHbiH o6beM KpaxMajibHoro 3epHa b 
aMHJionjiacTe CHHxcaeTca, ho yace b Aexa6pe Ha6jnoAaeTca ero noBbiuieHHe, h b TeneHHe 
cjieAyioiAHX MecaiteB oh ocTaeTca HeH3MeHHbiM. Bo3mo)kho, 3to ^BJieHHe o6bacraeTca 
TeM, hto b OTcyTCTBHH hh3Khx TeMnepaTyp yBejiKHemm coAepxcaHHa caxapoB-KpHonpo- 
TeKTaHTOB He npoHexoAHT. Taioxe c^ecTByeT npeAnojio^KeHHe, hto y pacTeHHH, jih- 
meHHbix B03ACHCTBH3 ecTecTBeHHbix TeMnepaTyp, OTcyTCTBHe TpaHcnopTa caxapoB b 
pa3BHBaioin;yK)ca noHKy MO)KeT npHBOAHTb k ee pa3pyuieHHio (Lambrechts et al., 1994). 
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ITomhmo aMHJionjiacTOB, b TeneHHe Bcero toahhhoto unxjia b KjieTKe OAHOBpeMeHHo 
npHcyTCTByiOT pa3JiHHHOH (J)opMBi jieHKoruiacTbi, jiHiueHHbie xpaxMajibHbix 3epeH. B ceH- 
T^6pe—OKTfl6pe jienxonjiacTbi thiihhhoh oxpynioH, a Taioice nameBHAHOH (jiopMbi. 
fljix hhx xapaKTepHO pa3BHrae cahhhhhbix THJiaxoHAOB h miacTHAHoro peTHKyjiyMa. 
B Hoa6pe jieHKonjiacTbi o6pa3yioT HHBarHHaijHH, pacnojio)xeHHbie TaxHM o6pa30M, hto 
Ha nonepenHOM cpe3e opraHejuibi hmciot (|>opMy «pyjieTa». B nocjieAyiomHe 3hmhhc 
Mecjnjbi njiacTHAW b (jiopMe «pyjieTa» He BCTpenaioTCJi, a jienxonjiacTbi npeACTaBJieHbi 
OKpyrJIbIMH H HameBHAHbIMH, B KOTOpbIX nO-npe^KHCMy pa3BHTbI OTAeJIbHbie THJiaXOH- 
Rbi h njiacTHAHbiH peTHKyjiyM. B (jieBpajie — MapTe jienxonjiacTbi b ochobhom oxpynibie, 
h hx nojiHaa AHc^epeHAHaijHJi b nameBHAHbie nponcxoAHT tojibxo b Hanajie anpejra. 
JienxonjiacTbi b (|>opMe «pyjieTa» bhobb noflBJunoTCfl bo BpeMji Hanajia Ha^3eMHoro poc- 
Ta pacTeHra (anpejib); o6i>eM hx cTpoMbi oneHb Maji, a b peAXHx ee pacumpeHinix bbwb- 
juhotch CKomieHHfl njiacTH^Horo peraxyjiyMa. B Mae h jieTHHe Mecjnjbi njiacTHAM tojib- 
ko OKpyrjioH h HameBHAHOH (|)opMbi: b Mae ohh coAepacaT pa3BHTbm njiacTHAHbin pe- 
THKyjiyM, a jictom He oTMenaeTca o6pa30BaHHJi xaxHX-jiH6o BHyTpeHHHX MeM6paH. 
CneAyeT otmcthtb, hto Ha npoTJDxeHHH Bcero roAHHHoro ijHXJia noKa3aHO o6pa30BaHHe 
KOHTaKTOB nJiaCTHA H 3JieMeHTOB 3P. 

njiacTH^bi abjuiiotcji oneHb BapHa6ejibHbiMH opraHejuiaMH pacTHTejibHOH xjictxh, 
h hx CTpoeHHe cymecTBeHHO pa3JiHnaeTca b 3aBHCHM0CTH ot rana xjieTOx h ot Bbinoji- 
HaeMOH hmh (|>yHKUHH. He3ejieHbiM njiacTH^aM o6mhho npHnncbmaeTca 3anacaiomaji 
(jiyHxij.HJi (HaKonjieHHe xpaxMajia, 6ejixoB), ho HexoTopbie aBTopbi npeAnojiaraiOT, hto 
ohh BOBJieneHbi h b Apyrne MeTa6ojiHnecxHe npoijeccbi. Tax, HanpHMep, H3BecTHa pojib 
KOMnjieKCOB jieHKonjiacT — 3P b CHHTe3e BemecTB TepneHOHAHOH npnpoAbi (Charon 
et al., 1987), jiHno(|)HJibHbix npoAyKTOB (Cartayrade et al., 1990). 

B jimepaType onHCbraaioTCfl HeMHoroHHCJieHHbie npHMepbi AHMop(|)H3Ma njiacTHA 
(Akita, Sagisaka, 1995; Voznesenskaya et al., 2002; BemxHx h ap», 2002), KOTopbie pa3- 

JIHHaiOTCa He TOJIbKO MOp(|)OJIOrHHeCKH, HO H (|)yHXIJHOHaJIbHO. CTpoeHHe JieHKOnJiaCTOB 
CymeCTBeHHO H3MeHfleTCJI B 3aBHCHMOCTH OT HHTeHCHBHOCTH pOCTa paCTeHHH. Tax, Ha¬ 
npHMep, nnacTHAbi b (|)opMe «pyjieTa» BCTpenaiOTca tojibxo bo BpeMfl ObiCTporo pocTa. 
HexoTopbie aBTopbi CBfl3biBaiOT c npoueccaMH pocTa h AH(|)(|)epeHUHaijHH chhtc3 bto- 
pHHHbix MeTa6ojiHTOB pa3JiHHHOH npHpoAbi, b hbcthocth TepneHOB (Charon et al., 1987), 
ajixajioHAOB (Deliu et al., 1994). Bo3mo)xho, Taxaa (jiopMa jieHxoruiacTOB CBJi3aHa c chh- 
Te30M TepneHOHAOB, b tom HHCJie (|)HToropMOHOB (MnpocjiaBOB, BapMHneBa, 2005; Mh- 
pocnaBOB h Ap*j 2005) hjih H3oxHHOJiHHOBbix ajixajioHAOB, HaxaruiHBaiomHXca b noA- 
3eMHbix opraHax xoxnaTox (Willaman, Li, 1970; PacTHTejibHbie.., 1984, h AP-)- B TaxoM 
cjiynae AHHaMHxa (jiopMbi JienxonjiacTOB b toahhhom ijHXJie CBHAeTejibCTByeT o 3HanH- 
TeJIbHOM H3MeHeHHH MeTa60JIH3Ma KJieTOX <j)JI03MHOH napeHXHMbl KJiyOHfl Ha pa3HbIX 
(jmax pa3BHTM pacTeHM. 

IIpoBeAeHHaa h3mh Mop(|)OMeTpHHecxaa o6pa6oTxa AaHHbix noxa3ajia, hto hhcjio 
ruiacTHA o6ohx innoB Ha eAHHHuy iwomaAH xjictxh b JieTHHe Mecjnjbi HH>xe, neM b ocrajib- 
Hoe BpeMa roAa. B Hoa6pe — AexaOpe B03pacTaeT hhcjio JienxonjiacTOB (a hhcjio aMH- 
jionjiacTOB napajuiejibHO CHH^xaeTca), hto CBjrnHO, cxopee Bcero, c TeM, hto HexoTopbie 
aMHJionjiacTbi nojiHOCTbio TepaiOT xpaxMajibHbie 3epHa h Mop(})OJiorHHecxH He otjih- 
naiOTca ot JienxonjiacTOB. B jiHBape Ha6jHOAaeTCH AeJieHHe njiacTHA. CxoAHaji AHHaMH¬ 
xa H3MeHeHHJi HHCJieHHocTH njiacTHA onHCbmaeTca b JimepaType juiz Apyrnx TxaHeS 
pacTeHHH (Wisniewski, Ashworth, 1985, 1986; HayMOBa, MHpocjiaBOB, 1986; KoTeeBa, 
2002; MnpocjiaBOB, KoTeeBa, 2002). CnmaeTCJi, hto ce30HHoe H 3 MeHeHHe hhcjichhocth 
njiacTHA b Txairax, (|>yHXUHOHajibHO axTHBHbix b TeneHHe 6ojiee neM oahoto BereTaAHOH- 
hoto nepnoAa, CB^3aH0 co cmchoh nonyjumHH njiacTHA b nepHOA OTHOCHTejibHoro (|>yHX- 
AHOHajibHoro noxoa xjictxh (MnpocjiaBOB h AP-, 1992; MHpocjiaBOB, KoTeeBa, 2002). 
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HHHUHaijHfl AeJieHHfl njiacTHA HanpjiMyio 3aBHCHT ot Toro, noABeprajiocb jih pacTe- 
Hue oxJia^KAeHHio. B KneTKax (|)jio3mhoh napeHXHMM Kjiy6Hfl xoxjiaTKH, xaic h b KneTKax 
jvie3o4)HJUia raca (MHpocjiaBOB, KoTeeBa, 2002) h anmcajibHOH MepHCTeMbi Tonojia (Sa- 
gisaka, 1992), 3HMyiomHX b 3aKpbiTOM rpyHTe, AejieHHfl njiacTHA b 3hmhhc Mecauti He 
npoHexoAHJio. Taioxe b KJieTKax napeHXHMM KJiyOHa y pacTeHHH, 3HMyiomHX b opaH)xe- 
pee, b HOflOpe He HaOjuo^aeTca jieHKonjiacTOB, HMeioumx (|>opMy «pyjieTa». CjieAyeT ot- 
MeTHTb, HTO yAJIHHeHHa MOKAOy3JIHfl B nOHKe B 3TOT nepHOA TaiOKe He HpOHCXOAHT, hto 
MO)KeT 6mtb CB33aH0 c HapymeHHeM TeMnepaTypH03aBHCHMbix MeTaOojiHnecKHX npo- 
yeCCOB B KJiyOHe. 

TaKHM o6pa30M, Ha ocHOBaHHH nojiyneHHMx pe3yjn>TaTOB moxcho CAejiaTb bmboa, 
hto HH3KHe TeMnepaTypti HeoOxoAHMM rjisl HopMajibHoro pa3BHTHa BeceHHHX reo(|)H- 
tob yMepeHHbix uinpoT. n P H noHH^KeHHH TeMnepaTypti b oceHHee BpeMfl BbDiBJunoTCfl 
neKOTopbie aAanTHBHbie H3MeHeHHfl yjibTpacipyKTypM KJieTOK (HanpHMep, yBejiHHeHHe 
HHCJia mhtoxohaphh, KOH(|)opMaijHOHHi>ie npeo6pa30BaHHfl 3P). B to xce Bpem Ha- 
6 jhoabiotc)i nepecipOHKH yjibipacipyKTypM KneTKH, He HMeiomHe BbipaxceHHoro npn- 
cnocoOHTenbHoro 3HaneHHa (HanpHMep, noflBJieHHe JieHKonjiacTOB, HMeiomHX (|>opMy 
«pyjieTa», a Taioxe AejieHHe njiacTHA). OTcyTCTBHe sthx ^bjichkh b KJieTKax (|>jio3mhoh 
napeHXHMM y pacTeHHH, He noABepraBuiHXCfl oxjiaacAeHHio, MOxceT 6mte CBfl3aH0 c Ha- 
pymeHH^MH B pa3BHTHH TKaHCH KJiy6Hfl. 
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SUMMARY 


A comparative study was done of cell ultrastructure in tuber phloem parenchyma of spring epheme- 
roid Corydalis bracteata growing outdoors and indoors. During cold period the cells demonstrate 
decrease in vacuolation, augmentation of mitochondria, conformational changes in the endoplasmic 
reticulum. These ultrastructural variations are considered to be adaptive to low temperatures. Besides 
these adaptive changes, low temperatures influence the cytological changes that do not show any ajust- 
ment, such as division of plastids and modifications of their form depending on the growth activity of 
the plant. These seasonal ultrastructural changes are discussed focusing on particular growth and deve¬ 
lopment in annual cycle of C. bracteata. 
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OKOHHaTejifcHMH BapnaHT nojiyneH 25.12.2006 

PbyHeHbi oco6eHHOCTH npopacTaHHH ceMHH 20 bh^ob ceM. Salicaceae CeBepa flajibHero BocTOKa h hx 
3KH3Hecnoco6HOCTb nocne pa3Hwx cpoxoB xpaHeHHH npn 3 TeMnepaTypHbix pexcnMax: +18—20 °C, +5 °C h 
-18 °C. CeMeHa 6ojn»uiHHCTBa apKToajibnHHCKHX bh^ob, a Taicxce Salix pseudopentandra HaxoflHTCH b co- 
ctohhhh Herjiy6oKoro 4>H3HOJiorHHecKoro noicoa, npepwBaeMoro xojio^hoh cTpaTH^HKauneH npn +5 °C. 
BbWBJieHa cbh3b Mexc^y cpoxaMH co3peBaHHH ceM*H h npoflOJDKHTejibHOCTbio coxpaHeHH* hmh 5KH3Hecno- 
co 6 hocth. CeMeHa, co3peBaiomHe flo KOHiia hiojm, nojmocTbio TepaioT xcH3Hecnoco6HocTb b TeneHHe Mecji- 
ua npH TeMnepaType +18—20 °C h 2—3 (ao 7) Mec npn +5 °C; co3peBaiomHe b aBrycTe—ceHTH6pe MOiyr 
xpaHHTbCH b TeneHHe 1.5—2 Mec npn +18—20 °Chb TeneHHe ro,aa npn +5 °C 6e3 cymecTBeHHOH noTepw 
BexoxcecTH. OnTHMajibHOH TeMnepaTypoH ajm xpaHeHHJi ccmjih Bcex H3yneHHbix bh^ob HBJiaeTCH -18 °C. 

KjiiOHeBbie cJiOBa: xcH3Hecnoco6HOCTb ceM*H, xpaHeHHe ceM*H, Salicaceae. 

PacTeHiw ceMeficTBa hbobbix {Salicaceae) hmciot MejiKHe ceMeHa, cocTonmne H3 3a- 
poABima h tohkoh nojiynpo3paHHoii ceMeHHOH Ko^cypti. B 3apoABime coAep^caTcn xjio- 
ponjiacTbi, 3H,ztocnepMa b ceMeHH HeT (BajixrHHa-MajiioTHHa, 2004). CeMeHa 6ojib- 
uiHHCTBa bh^ob npn HajiHHHH OjiaronpHflTHbix ycjiOBHH npopacTaiOT b TeneHHe He- 
ckojibkhx cyTOK. IIpH hx oTcyTCTBHH ohh ObiCTpo nornGaioT (HHKOJiaeBa h #p., 1985; 
BajiarHHa-MajiioTHHa, 2004). CeMeHa OojibuiHHCTBa bh/job hb nojiHocTbio TepaiOT )KH3- 
HecnocoOHOCTb b TeueHHe 1 Mec xpaHeHHfl npn KOMHaTHOH TeMnepaType (Chthhko- 
Ba, 1950; Eyn, 1961; Maroder et al., 2000; Karrenberg, Suter, 2003). OflHaKo H3BecTH0, 
hto ceMeHa Salixpentandra L., co3peBaioiuHe no 3 £HO oceHbio h BbicbinaiomHecfl nacTo 
nocjie Bbina,zteHHx cHera, a Taotce ceMeHa HexoTopbix apKTHHecKHx h ajibnHHCKHx bh/job 
hb Moiyr cpaBHHTejibHo aojito coxpaHATb )KH3Hecnoco6HocTb — 15—20 He/jejib npn 
KOMHaraoH TeMnepaType (Ckbopijob, 1968; TopoGeu, 1973; Juntilla, 1976; J. Young, 
Ch. Young, 1992). Mhothm aBTOpaM yzjajiocb npo,zyiHTb cpoK )kh3hh ccmah hb c no- 
Mombio C03,ztaHHH cneitHajibHbix ycjiOBHH, tbkhx KaK noHH^ceHHan TeMnepaTypa h BJia^c- 
hoctb (^HHineBCKHH, IlepByxHHa, 1941;IIonuoB,EyH, 1952; Eyn, 1957,1961;Fopo6eu, 
1973; Juntilla, 1976). 
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OTCyTCTBHe HH(J)OpMaUHH O COXpaHeHHH )KH3HeCnOCo6HOCTH CeMeHaMH MHOrHX BH- 
AOB ceMeHCTBa hbobbix jiBjnieTCJi o/jhhm H3 npen^TCTBHH npn hx BBe/jeHHH b xyjibTypy, 
Tax xax xpairae GbicTpaa noTepji Bcxo^cecra 3aTpyzjinieT xpaHeHHe h nepecbiJixy ccmjih. 
O npopacTaHHH ccmjih 6ojibuiHHCTBa hbobmx, npoH3pacTaioiUHx Ha CeBepo-Bocroxe, 
b HacToamee BpeMsi HeT /jaHHbix b jiHTepaType. MHorae H3 othx bh/job /jexopaTHBHbi H 
nepcneXTHBHbl RJin HHTpO/jyXIJHH, epe/JH HHX eCTb 3H#eMHXH. 

I],ejibK) Hameii pa6oTbi 6 mjio H3yneHHe npo/jojDXHTejibHocTH coxpaHeHna )XH3He- 
cnoco6HocTH ccmjih npn pa3JiHHHOH TeMnepaType xpaHeHHe, a Taxxce BbWBJieHHe (J>ax- 
TopoB, onpeAejunomHx oco6chhocth npopacTaHm h )XH3Hecnoco6HocTb ccmjih 20 bh- 
Aob hbobbix, npoH3pacTaiomHx Ha ceBepe aubHero BocToxa. 


MaTepnaji h MeTO^HKa 

CeMeHa 6bijih coOpaHbi b 2000—2006 rr. Ha TeppHTOpHH Mara/jaHcxoi! o6ji. (Ha no- 
6epe)Xbe OxoTcxoro Mopji, a Taxace Ha Oxotcxo-Kojibimcxom BO/jopa3flejie h b BepxoBb- 
JIX p. KoJIBIMbl). Ohm Co6HpaJIHCb B COCTOJIHHH 3axpbITbIX HJIH TOJIbXO HaHaBIHHX pac- 
xpbiBaTbc^ xopo6onex. Ilocjie c6opa ceMeHa npocyuiHBajiHCb npn xoMHaraoH TeMnepa- 
T yp e (+18 — 20 °C) b TeneHHe 2 cyT, p ,o nojiHoro pacxpbmni xopo6onex, 3aTeM nacTb 
ceM^H 3 axua,zjbiBanacb Ha xpaHeHHe npn cjie/jyiomHx TeMnepaTypHbix poxHMax: +18— 
20 °C, +5 °C h -18 °C. IIpH +18—20 °C ceMeHa xpaHHJiHCb b 6yMa)KHbix naxeTax, 
Tax xax npe/jBapHTejibHbie onbiTbi noxa3ajiH, hto b repMeranHo 3axpbiTOH Tape npn bbi- 
coxoh TeMnepaType ceMeHa noniGaioT 6bicTpee, neM b HerepMeranHOH. IIpH +5 °C h 
-18 °C ceMeHa xpaHHJiHCb b njioTHo 3axpbiTbix nojiH3THJieHOBbix naxeTax hjih ctcxjmh- 
Hbix cocy/jax. 

IIpopamHBajiHCb ceMeHa no cTaH^apTHOH MeTOAHxe, npn +18 — 20 °C Ha (Jjhjibt- 
poBajibHon 6yMare b namxax IleTpH b neTbipex noBTopHOcrax no 25 niTyx. HopMajib- 
HblMH CHHTaJIHCb npopOCTXH 6e3 npH3HaXOB 3arHHBaHM, C pa3BHBaK)H|HMHC^ rano- 
XOTHJIbHblMH BOJIOCXaMH H CeM^OMMH. AHOMaJIbHbie npopOCTXH nO/JCHHTBIBaJIHCb OT- 
^ejibHO. CeMeHa Salix pulchra Cham., S. sphenophylla A. Skvorts., S. reticulata L., 
S. tschuktschorum A. Skvorts., S. pseudopentandra (B. Floder.) B. Floder. h S. magada- 
nensis Nedoluzhko, Me^yieHHO npopacTaBiHHe npn +18—20 °C, CTpaTH^HijHpoBajiHCb 
Ha BJia^cHOH (JjHJibTpOBaubHOH 6yMare npn +5 °C. He)XH3Hecnoco6Hbie ceMeHa hbobbix 
npn yBJia^cHeHHH 6bicrpo 3arHHBaiOT hjih npnoOpeTaiOT ^cejiTOBaTbin hjih xopHHHe- 
BaTbiH oTTeHox, a (J)HJibTpoBajibHa^ 6yMara oxpauiHBaeTCJi bbimbitbim H3 ccmjih nnr- 
MeHTOM. 

CpoxH co3peBaHHJi h AaTbi c6opa ccmjih npHBe/jeHbi b Ta6jiHH,e. bh/job, He 
BXJHoneHHbix b Ta6jiHu;y, BpeMH co3peBaHira ccmjih yxa3aH0 b TexcTe. B cTaTbe yxa3a- 
hbi cpoxn co3peBaHHJi ceMJiH, xapaxTepHbie rjiz toh mccthocth, r/je 6 bijih BbinojiHeHbi 
c6opbi. 

Ha3BaHHH pacTeHHH npHBO^TCJi no CBO/jxe C. K. HepenaHOBa (1995). 


Pe3yjn>TaTM h hx o6cy3KAeHHe 

H3 20 H3yneHHbix bhaob ceM. Salicaceae 9 BCTpenaiOTCJi tojibxo b Boctohhoh A3hh, 
3 — b Boctohhoh A3hh h CeBepHOH AMepnxe. Salix khokhrjakovii A. Skvorts. h S. ma- 
gadanensis — 3H,zjeMHXH OxoTCXo-KojibiMcxoro HaropbJi. Chosenia — OH/jeMHHHbiH 
BocTOHHoa3HaTCXHH MOHOTHnHbiH po/j. OcTajibHbie bh/jbi /jobojibho uiHpoxo pacnpo- 
CTpaHeHbi b EBpa3HH h Ha ceBepe CeBepHOH AMepnxH. 
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Ta6jimja I. HeKOTopue paHHHe CTaflHH pa3BHTHfl ceMJBanaTKa y Arabidopsis thaliana. 

1 — nepBbie CTamiH <j)opMHpoBamw npHMop/uw ceMH3anaTKa Ha iuiaueHTe; 2, 3 — c<j)opMHpoBaHHbiH npHMOpflHH ceMH- 
3anaTKa, bhahw apxecnopHajibHaa KJieTKa (2 — flBe KJieTKH), HHHUHajiH BHyrpeHHero h HapyxcHoro HHTeryMeHTOB, 4 — 
JiHHeHHaa TeTpa^a Meracnop, b kotopoh npoH3onuia /jereHepauna ppyx BepxHHX Meracnop, 5 — ceMH3anaTOK Ha cra- 
mw 2-H/jepHoro 3apoflbiineBoro MeniKa. a k — apxecnopHajibHaa KJieTKa, ueu — HHHUHajiH BHyTpeHHero HHTeryMeHTa, 
uhu — HHHUHajiH Hapyxoioro HHTeryMeHTa, n c — npHMop^HH ceMH3anaTKa. MacniTa6HaH JiHHeHKa — 50 mkm. 











Ta6jiHua II. HeKOTopue CTa^HH pa3BHTHa ceMjnanaTKa u ceMeHH y Arabidopsis thaliana. 

1 — nacTb njiOflOJiHCTHKa c pbiJibueM nepea onbuieHHeM; 2, 5 — nonepeHHbie cpe3bi c(j)opMHpoBaHHoro ceMH3anaTKa Ha 
ypoBHe ueHTpajibHOH kjictkh 3apoabimeBoro MeniKa (2) h nocTaMeHTO-noanyMa (5), bh^hm aeaeHHH KJieTOK BHyrpeHHeH 
snnaepMbi BHyrpeHHero HHTeryMeHTa, npHBoaHmHe k (j)opMHpoBaHHio 3HaoTeaH« h cpeaHero caoa, 4 — xajia3ajibHaa 
nacTb ceMeHH Ha craann no3aHero rjio6yji«pHoro 3apoabima, HanHHaeTca jiHrHH(j)HKauHH KJieTOHHbix o6oaoneK rnnocra- 
3bi, BHflHbi ocTancH KJieTOK nocTaMeHTO-noaHyMa, b UHTonjia3Me xajia3ajibHOH hbcth 3HaocnepMa 4 aapa (2 b apyron 
miocKOCTH cpe3a). es hu — BHyTpeHHXH snnaepMa HapyxcHoro HHTeryMeHTa, z — rHnocTa3a, hu — HapyxcHbiH HHTery- 
MeHT, H3 6U — HapyjKHaa snnaepMa BHyTpeHHero HHTeryMeHTa, hshu — HapyxcHaa snnaepMa HapyxcHoro HHTeryMeH¬ 
Ta, nnd — nocTaMeHTonoflHyM, c c — cpeaHHH cjioh, sh — shuotcjihh, snd — 3HaocnepM, n x h 3hd — aapa xajia3ajibHOH 
nacTH 3HflOcnepMa. MaciiiTa6Hax jiHHeHKa — 50 mkm. 








Ta6jiHua I. CipoeHHe kjictkh (J)jio3mhoh napeHXHMti KJiy6H* Corydalis bracteata. 

1—6 — ceHT«6pb: 1 — o6mHH bha KJiencH; 2 — JieHKoruiacT (TpeyrojibHbiMH CTpejixaMH noKa3aH ruiacTHflHbiH peTHKy- 
JiyM, CTpejiKOH — ph6ocomm, pacnojiWKeHHbie Ha iruiaKOUZiax); 3 — aMHJiomiacTbi, 4, 5 — HameBHflHbie JieHKoruiacTbi 
(TpeyrojibHOH CTpejiKOH noKa3aH nuacTH/mbiH peraKyjiyM, CTpejiKOH — kohtbkt miacra/ibi c 3JieMeHTaMH T3P); 6 — mh- 

TOXOHflpHH C JiaMeJlJlHpHblMH KpHCTBMH. K 3 KpaXMaJIbHOe 3epHO, Jl JieHKOIinaCT, JIK JiaMeJIJIflpHbie KpHCTbl, M 

MHTOXOHflpHH, R -HflpO, Rd -HflpbHHKO. MaCIIITa6Hbie JlHHeHKH, MKMI 1,3 — 1 ; 2, 4 — 6 — 0.25. 
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Ta6jiHua II. CrpoeHne kjictkh (J)jio3mhoh napeHXHMti KJiySHH Corydalis bracteata. 

1,2,4,5 — HO«6pb; 3 — aeica6pb; 6 — HHBapb; 7 — (j)eBpajib: 1 — jieHKonjiacT b <})opMe «pyjieTa»; 2 — (j)parMeHT aapa; 
3 — nameBHflHbiH JieHKonjiacT; 4,5 — T3P; 6,7 — JieHKOiuiacT. 06o3HaHeHH« tq tkq, hto h Ha Ta6ji. I. MacuiTa6Hbie jih- 

hchkh, mkm: 1 — 3 — 0.5; 4 —7 — 0.25. 






Ta6jiHua III. CTpoeHHe kjictkh (J)jio3Mhoh napeHXHMbi KJiy6H* Corydalis bracteata. 

1 — anpejit; 2 — Maw; 5, 4 — hhdjil; 5 — aBrycT: 1 — JieHKonjiacT b (j)opMe «pyjiera», 2 — HameBHflHtii 
(rpeyrojitHbiMH CTpenKaMH noKa3aH nuacTHjiHbiH peTHKynyM), 3 — o6mHH mvx KJieTKH, 4 HameBHflHbii 
(cTpejiKaMH noKa3aHbi KOHTaKTbi ruiacTH/ibi c 3JieMeHTaM h T3P), 5 — HameBH/iHbiH JieHKonjiacT. 06o3Haneb 
h Ha Ta6ji. I h II. MaciirraGHbie jihhchkh, mkm: 1 — 1 \ 2,4, 5 — 0.25; 3 5. 








Ta6jiHua IV. CrpoeHHe kjictkh (J>jio3mhoh napeHXHMH KJiySHH Corydalis bracteata (pacTeHna H3 opaHMcepew). 

1 —5, 6 — hoh6pl; 4 — aeicaGpb; 5 — MapT: 1 — o6iuhh bh a kjictkh, 2 — HameBHflHbiH JienKonjiacT (cTpejiKOH noKa3aH 
KOHTaKT njiacraabi c 3JieMeHTaMH T3P), 3 — mhtoxohaphh c JiaMejinapHbiMH KpHCTaMH, 4 — HameBH/jHbiH jieHKorinacT 
(TpeyrojibHbiMH CTpeJiKaMH noKa3aH n ji acTHjjHbi h peTHKyjiyM), 5 — HameBHflHbiH jieHKOiuiacT (CTpejiKOH noKa3aH koh- 
tbkt njiacTHflbi c 3JieMeHxaMH T3P), 6 — T3P. 06o3HaneHHH Te ace, hto h Ha Ta6ji. I — III. MacuiTa6Hbie jihhchkh, mkm: 





-£»"■>*jfl 
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Ta6jimja. PacTeHna paaaHHHWX o6pa3uoB b npouecce pa3BHTHfl. 

1 —5 — pacTeHHH o6pa3uoB /hhc (/— 3), ccp (4) h bcp (5) nepe3 13 Mec KyutTHBHpoBaHHH; 6, 7 — pacTeHHfl o6pa3UOB 
fuTK ( 6 ) h ccp (7) nepe3 18 Mec Kyni>THBnpoBaHHH. Maciirra6HaH JiHHeHKa — 1 cm. 







Ta6jiHua I. Pteroceltis sinensis (7 — 3) H3 HHMCHero najieoueHa Yiohh (ceBepo-BOCTOK KuTaa), 
1 — npOTHBOOTnenaTOK 52377A, 2 — oTnenaTOK 52377, 3 — OTnenaTOK 52377, rojiOTHn, X2.5. 







TaSjinua III. Pteroceltis sinensis ( 1 ) H3 HroKHero najieoueHa Yiohh (ceBepo-BOCTOK KHTaa) h cobpcmchhlih 
Pteroceltis tatarinovii (2) m BoTaHHHecKoro ca^a HHCTHiyra 6oTaHHKH AH KHP, rieKHH. 

1 — npoTHBOOTnenaTOK 52377A, <])parMeHT, X7.2; 2 — nacTb JiHCTa. 







Ta6jiHua. MeTa(J>a3Hwe xpoMOCOMbi bhaob poaa Euphorbia. 

a — E. myrsinites , 6 — E. virgata, e — E. pilosa, z — E. iberica , d — E. stricta, e — E. condylocarpa , otc — E. squamosa , 
3 — E. uralensis, u — E. seguierana , k — E. eugeniae. MacuiTa6Hafl jiHHeHKa — 10 mkm. 







BcxoacecTb ceMHH hbobmx nocjie xpaHeHHH npn pa3JiH4Hbix TeMnepaTypHbix pexcHMax 


Salix khokhrjakovii — co3peBaHHe b Hanane hiojih, c6op 15 VII 2006, OKB 


t XpaHeHHH 


T +18- 

-20 °C 


T +5 ° 

T —18 °C 

CX, JH” 

3 

11 

18 

24 

18 

45 

76 

127 




m 

2 

2 

2 

0 

2 

3 

2 

2 




J0 

2 

2 

2 

0 

1 

2 

3 

2 




OcxoxecTb 

34 ±4 

12 ± 0 

3 ± 2 

0 

6 ± 1 

10 ±2 

5 ± 2 

5 ± 1 

_i 




Salix tschuktschorum - 

— co3peBaHHe b KOHue hiojih 

—cepe/WHe aBrycia, c6op 27 VIII 2004, OKB 

t xpaHeHHH 


T +18- 

-20 °C 


T +5 * 

T-18°C 

CX, HHH 

7 

10 

182 

210 

178 

215 

326 

578 

178 

591 


Hn 

2 

1 

5 

4 

4 

4 

3 

3 

4 

3 


W 

7 

6 

12 

1 

15 

9 

10 

6 

12 

6 


BcxoxecTb 

27 ±3 

39 ±5 

4 ± 2 

1 ± 1 

24 ±5 

26 ±5 

72 ±5 

22 ± 1 

14 ±4 

13 ±3 



Salix reticulata 

— co3peBaHne b cepe/wHe—KOHije aBrycia, c6op 27 VIII 2004, OKB 

t xpaHeHHH 


T +18- 

-20 °C 


T +5 ° 

T —18 °C 

CX, flHH 

1 

182 



168 

211 

439 

578 




Hn 

2 

6 



4 

3 

4 

4 




fln 

4 

18 



15 

14 

14 

5 




BCXO)KCCTb 

7 ± 2 

5 ± 2 



9 ± 2 

21 ±6 

27 ±6 

16 ±2 





Salix sphenophylla — co3peBaHHe b cepe^HHe hiojih— cepe^HHe ceHTfl6pfl, c6op 22 VII 2004, 011 


t xpaHeHHH 


T +18- 

-20 °C 

T +5 * 

T-18°C 

CX, flHH 

3 

44 

236 


218 

475 

621 

823 

210 

626 


Hn 

2 

8 

0 


3 

3 

3 

4 

2 

3 


m 

13 

2 

0 


15 

12 

7 

4 

14 

6 


BcxoxcecTb 

20 ±3 

7 ± 2 

0 


23 ±4 

18 ±2 

79 ±2 

60 ±2 

7 ± 1 

10 ±3 



IJpodoAD/ceHue mad/iimbi 


Salix arctica — co3peBaHHe c KOHixa aBrycia no KOHeu ceHTa6pa, c6op 28 IX 2003, 011 


t xpaHeHHH 


T +18- 

-20 °C 

T+5° 

T —18 °C 

CX, flHH 

9 

189 



142 

645 

914 





Hn 

3 

3 



3 

1 

3 





fln 

1 

2 



4 

10 

6 





BcxoxcecTb 

94 ±3 

81 ±2 



90 ±4 

86 ±5 

88 ±2 






Salix lanata — 

co3peBaHne b Hanajie hiohh- 

—Hanajie hiojih, c6op 04 VII 2005, On 



t xpaHeHHH 


T +18- 

-20 °C 

T +5 ° 

T-18°C 

CX, flHH 

1 

38 



38 

127 



144 

266 

503 

Hn 

1 

0 



2 

0 



2 

2 

2 

An 

2 

0 



2 

0 



2 

1 

1 

BcxoxecTb 

74 ±4 

0 



17 ±5 

0 



72 ±3 

74 ±4 

62 ± 6 


4 EoTaHHHecKHH acypHaji, Ns 7, 2007 r. 
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TIpodoAOtceHue ma6jiunk 

Salix dshugdshurica — co3peBaHHe b Hanajie—cepe^HHe hiojih, c6op 08 VII 2005, 011 


t xpaHeHHH 


T +18- 

-20 °C 


T +5° 

T —18 °C ^ 

CX, AHH 

3 

7 

34 


34 

123 

262 

499 

140 

262 

499 

HIT 

2 

2 

0 


2 

2 

2 

2 

2 

2 

2 

an 

2 

1 

0 


2 

4 

7 

1 

2 

3 

2 

BcxoxecTb 

95 ±2 

56 ±3 

0 


95 ±1 

29 ±4 

20 ±4 

1±1 

90 ±2 

79 ±4 

65 + 2 


Salix udensis 

— co3peBaHHe b Hanajie—cepeAHHe hiojih, c6op 10 VII 2004, 011 



t xpaHeHHH 


T +18- 

-20 °C 


T+5° 


T —18 °C 


CX, AHH 

2 

8 

15 

74 

18 

74 

155 

214 

155 

214 

638 

Hn 

2 

2 

2 

0 

1 

2 

2 

3 

1 

3 

2 

an 

1 

1 

1 

0 

1 

3 

2 

2 

3 

1 

2 

BcxoxecTb 

90 ±4 

67 ±2 

6 ± I 

0 

25 ±3 

25 ±3 

11 ±2 

1 ± 1 

94 ±3 

90 ±2 

65 ±3 


Salix shwerinii — co3peBaHHe b Hanajie—cepeoHHe hiojih, c6op 10 VII 2004, 011 


t xpaHeHHH 


T +18- 

-20 °C 


T +5° 


T —18 °C 


CX, AHH 

2 

8 

15 

74 

18 

31 

74 

155 

58 

155 

214 

Hn 

2 

2 

1 

0 

2 

1 

2 

2 

1 

1 

3 

an 

1 

1 

1 

0 

1 

1 

3 

2 

2 

4 

1 

BcxoxecTb 

79 + 4 

49 ±5 

9 + 2 

0 

11 ±3 

13 ±5 

22 ±2 

3 ± 1 

79 ±4 

63 ±8 

73 ±3 


Salix bebbiana — co3peBamie b cepe^HHe hiojih, c6op 14 VII 2004, BK 


t xpaHeHHH 


T +18- 

-20 °C 

T +5° 

T —18 °C 

CX, AHH 

2 

14 

57 


14 

70 

210 

367 

54 

210 

635 

Hn 

2 

1 

0 


2 

3 

3 

0 

1 

1 

2 

an 

1 

1 

0 


1 

4 

2 

0 

2 

3 

2 

BcxoxecTb 

89 ±2 

56 ±2 

0 


80 ±6 

57 ±6 

33 ±6 

0 

71 ±4 

92 ±3 

60 ±4 


Salixfuscescens — co3peBaHne b cepe^HHe—Kornie hiojih, c6op 14 VII 2006, 011 


t xpaHeHHH 


T +18- 

-20 °C 


T +5° 


T —18 °C 


CX, AHH 

5 

11 

19 

23 

23 

46 

83 

128 

87 

128 


Hn 

2 

2 

2 

0 

2 

2 

2 

2 

2 

2 


im 

3 

2 

1 

0 

1 

2 

1 

2 

1 

2 

BcxoxcecTb 

34 ±5 

21 ±5 

2 ± 1 

0 

57 + 3 

32 ±4 

31 ±8 

43 ±4 

21 ±4 

25 ±2 



Salix krylovii — co 3 peBaHne b cepeAHHe- 

-KOHue hiojih, c6op 22 VII 2004, 011 



t xpaHeHHH 


T +18- 

-20 °C 


T+5° 

T —18 °C 1 

CX, AHH 

2 

18 

61 


44 

61 

205 

250 



)' 

Hn 

2 

2 

0 


2 

2 

3 

2 



i. 

an 

1 

3 

0 


1 

2 

2 

2 




BcxoxecTb 

92 ±3 

6 ± 1 

0 


19 ±4 

23 ±4 

4 ± 0 

6 ± 1 



i 
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IIpodojiofceHue ma6Auu,bi 


Salix saxatilis — co3peBaHHe b cepe/WHe—KOHixe hiojih, c6op 22 VII 2004, 011 


t xpaHeHHH 


T +18- 

-20 °C 

T +5° 

T-18°C 

CX, flHH 

2 

18 

44 


44 

62 

205 


63 

208 

627 

m 

2 

2 

0 


2 

2 

2 


2 

2 

2 

w 

1 

2 

0 


1 

2 

3 


1 

4 

1 

BcxoxcecTb 

93 ±3 

38 ±4 

0 


38 ±8 

50 ±6 

11 ± 2 


90 ±4 

73 ±3 

71 ±4 


Salix hastata 

— co3peBaHHe b cepe^HHe— 

■KOHue hiojih, c6op 22 VII 2004, 011 



t xpaHeHHH 


T +18- 

-20 °C 

T+5° 

T-18°C 

CX, flHH 

3 

18 

22 


44 

62 

205 


63 

360 

627 

Hn 

2 

2 

0 


2 

3 

0 


1 

1 

2 

w 

1 

1 

0 


1 

4 

0 


1 

1 

1 

BcxoacecTB 

92 ±2 

1 ± 1 

0 


17 ±2 

10 ±2 

0 


93 ± 1 

90 ±4 

95 ± 1 


Populus suaveolens 

— co3peBaHHe b KOHixe hkwih—H anajie aBrycia 

, c6op 31 VII 2003, On 


t xpaHeHHH 


T +18- 

-20 °C 

T+5° 

T-18°C 

CX, flHH 

4 

231 

410 


190 

566 

831 

969 




Hn 

1 

3 

0 


4 

4 

4 

4 




m 

2 

6 

0 


4 

8 

4 

4 




BcxoacecTb 

89 ±3 

49 ±7 

0 


99 ± 1 

95 ±2 

85 ±2 

85 ±3 





Chosenia arbutifolia — C03peBaHHe b HaMaJie—cepe^HHe aBiycia, c6op 11 VIII 2004, 011 


t xpaHeHHH 


T +18- 

-20 “C 


T +5° 

T —18 °C 

CX, flHH 

2 

40 

63 

191 

71 

184 

339 

594 

190 

339 

607 

Hn 

1 

2 

1 

0 

1 

3 

1 

2 

1 

1 

2 

m 

1 

4 

3 

0 

2 

1 

1 

2 

3 

1 

1 

BcxoacecTb 

91 ±4 

79 ±2 

20 ±5 

0 

87 ±2 

88 ±2 

24 ±4 

89 ±4 

86 ±4 

74 ± 1 

92 ±3 


Salix pseudopentandra — co3peBaHHe b TeneHHe aBrycTa, c6op 04 VIII 2005, BK 



t xpaHeHHH 


T +18- 

-20 °C 


T +5 “ 

T —18 °C 

CX, flHH 

19 

37 

153 

752 

153 

527 

752 

903 

752 

894 

1310 

Hn 

7 

3 

3 

0 

3 

4 

3 

3 

3 

3 

3 

m 

8 

3 

6 

0 

7 

4 

7 

12 

5 

12 

5 

BcxoxcecTb 

89 ±2 

98 ±0 

63 ±3 

0 

91 ±2 

81 ±2 

62 ±6 

11 ±3 

92 ±3 

73 ±5 

71 ±2 


IlpHMeMaHHe. CX — cpoK xpaHeHHH, HII — HaMajio npopacTaHHH (jhh ot Hanajia ontiTa), #11 — iuimeJitHOCTB 
npopacTaHHH (jhh ot Hanajia npopaciaHHH). Mecia c6opa ccmhh: Oil — no6epexa>e Oxotckoto Mopn, BK — BepxoBbH 
p. KoJIbIMbI, OKB — OXOTCKO-KOJlblMCKHH BOflOpaSfleJI. 
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Oco6eHHocTH npopacTaHHn ccmhh hbobbix h hx )XH3Hecnoco6- 
HOCTb B CB33H C 3X0 JIOTHHeCXOH npHypOHeHHO CTb K) B H A a H CpOKaMH 
C03peBaHH« ceM«H. Bee bhabi, o6cyncAaeMbie b AaHHoii cTaTbe, no oxoJiorHHe- 
ckoh npHyponeHHocTH pa 3 /jejieHbi Ha 2 rpynnbi. 

I. Bhabi, npoH3pacTaioiuHe npenMymecTBeHHo b ropHbix Tyunpax h tojibijobom non¬ 
ce n H3pe^Ka BCTpeHaiomnecn b JiecHOM nonce. 

II. Bhabi, npoH3pacTaioiuHe b ochobhom b JiecHOM nonce h HHor/ja 3axoA^mne b rop- 
Hbie Tyimpbi. 

KI rpynne oraocnTcn 7 bhaob: Salixphlebophylla Anderss., S. arctica Pall., S. maga- 
danensis , S. sphenophylla , S. reticulata , S. tschuktschorum, S. khokhrjakovii. 3to npocipar- 
Hbie hjih HeBbicoKne ao 0.5 (1) MeTpa bbic. KycTapHHKH. S. arctica h S. reticulata npeA- 
noHHTaioT yBJiancHeHHbie MoxoBbie h xycTapHHnxoBbie TyHApw. OcTanbHbie bhabi 6ojiee 
oObiHHbi Ha cyxHX KaMeHHCTbix hjih meOHHCTbix cjia6o3aAepHOBaHHbix cioioHax h imam 

H3BeCTHO, HTO CeMCHa MHOFHX apKTHHeCKHX H aJIbnHHCKHX BHAOB hb Haxo r AnTcn 
b cocTonHHH HeniyOoxoro <|>H3HOJiorHHecxoro noxon, mcajichho npopacTaiOT npn kom- 
HaTHOH TeMnepaType h cpaBHHTejibHo AOJiro coxpaHniOT ncH3Hecnoco6HocTb npn xpa- 
HeHHH (IIonijOB, Byn, 1952; CxBopuoB, 1968; EejineBa h AP-, 2003). XonoAHan CTpara- 
4)HKan,Hn yKa3biBaeTcn xax cnoco6 noBbimeHHn Bcxoncecra ajm ceMnH HexoTopbix apx- 
THnecKHx bhaob hb (Juntilla, 1976). 

YTBepncAeHHe o 3aTpyAHeHHOM np op acTaHHH ceMnH OKa3ajiocb b toh hjih hhoh CTe- 
neHH BepHO ajm 5 bhaob. CeMeHa S. magadanensis , S. sphenophylla , S. phlebophylla , 
S. reticulata u S. tschuktschorum HaxoAnTcn b cocTonHHH Herjiy6oKoro noxon. Xojioa- 
Han cTpaTH(|)HKaaHn b pa3JiHHHOH CTeneHH CTHMyjinpoBajia npopacTaHHe ceMnH S. sphe¬ 
nophylla (c 20 ao 81 %), S. magadanensis (c 45 ao 64 %), S. reticulata h S. tschuktscho¬ 
rum (BcxoncecTb ceMnH othx Asyx bhaob noBbicHJiacb He3HaHHTejibH0, coxparajicn ne- 
Phoa npopacTaHHn). IferepecHO otmcthtb tot <|>axT, hto nocjie pa3JiHHHbix cpoxoB 
xpaHeHHn npn +5 °C noBbimaeTcn BcxoncecTb ceMnH S. sphenophylla h S. tschuktscho¬ 
rum (cm. Ta6jiHijy). Beponrao, xpaHeime cyxnx ceMnH npn hh3koh nojioncHTejibHOH TeM¬ 
nepaType cnoco6cTByeT BbixoAy hx H3 noxon. 

CpoKH noTepn ncH3Hecnoco6HOCTH ceMeHaMH S. sphenophylla , S. magadanensis , 
S. phlebophylla , S. reticulata h S. tschuktschorum ycTaHOBHTb tohho He yAajiocb bcjica- 
CTBHe 3aTpyAHeHHoro npopacTaHHn. OAHaKo H3BecTHO, hto HexoTopan nacTb ceMnH S. re¬ 
ticulata h S. tschuktschorum coxpaHneT ncH3Hecnoco6HOCTb nepe3 6 Mec xpaHeHHn npn 
+18—20 °C h nepe3 toa npn +5 °C. HacTb ceMnH S. sphenophylla coxpaHneT ncH3Hecno- 
co6hoctb nepe3 1.5 Mec xpaHeHHn npn +18—20 °C h 6ojiee 1.5 JieT npn +5 °C (cm. Ta6- 
jiHuy). 

CeMeHa S. phlebophylla (co3peBaioT b cepeAHHe aBrycTa, coOpaHbi 14 VIII 2004) 
AO HacTynjieHHn Mopo30B xpaHHJincb npn hh3xoh nojioncHTejibHOH TeMnepaType, 3aTeM 
b HeoTanjiHBaeMOM noMemeHHH. IIo pe3yjibTaTaM onbiTa (nocTaBJieH 18 II 2005), xo- 
JIHHeCTBO HOpMaJIbHbIX npopOCTXOB COCTaBHJIO 20 ± 2 %, HeAOpa3BHTbIX — 21 ± 5 %. 
He6ojibinan nacTb Henpopociunx ceMnH BbirjwAeJia ncH3Hecnoco6HOH. HecMOTpn Ha 
HH3xyio BexonceeTb, ceMeHa S. phlebophylla Moryr coxpaHnTb ee b TeneHHe 1.5 JieT npn 
+5 °C. C 4>eBpajin 2005 r. ceMeHa xpaHHJincb npn +5 °Chb AaJibHemneM (Hon6pb 2005) 
hx BCxoncecTb cocTaBHJia 12 ± 4 % h (MapT 2006) — 14 ± 2 %. 

CeMeHa S. magadanensis , co3peBaiomHe b TeneHHe Bcero aBrycTa, Moryr xpaHHTbcn 
b TeneHHe Hecxojibxnx JieT npn +5 °C. Hepe3 8 Mec xpaHeHHn npn +5 °C BexonceeTb ce¬ 
MnH c6opa 2000 r. cocTaBHJia 75 ± 4, a nepe3 1.5 roAa xpaHeHHn CHH3HJiacb ao 24 ± 1 %. 
Ilocjie 2.5 JieT xpaHeHHn ceMeHa noxa3ajiH BexonceeTb 45 ± 4, a nocjie CTpaTH(|)HxaAHH 
b TeneHHe Mecnija — 64 ± 4 %. Hepe3 4.5 roAa xpaHeHHn BexonceeTb ceMnH ynajia ao 
10 ± 2, nepe3 5 JieT — ao 5 ± 3 %. 
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3aTpy,zjHeHHoe npopacraHHe ceMH nBJineTcn, Beponrao, npHcnoco6jieHHeM, npe- 
nHTCTByiomHM noHBJieHHio bcxoaob BCKope nocjie co3peBaHH«. CeMeHa 6ojibuiHHCTBa 
bhaob hb, npoH3pacTaK)mHx b ropHOH TyHApe, co3peBaK)T b aBrycTe, He3a^ojiro ao okoh- 
naHHn BereTauHOHHoro nepnoAa. Eojibiuan nacTb cemH npopacTaeT Ha cjie/jyiomHH 
roA- Cnoco6HocTb ceMnH hb k cpaBHHTejibHO AJiHTejibHOMy coxpaHeHHio ncH3Hecnoco6- 
hocth Heo6xo/jHMa AJin hx ycneuiHOH nepe3HMOBKH (Juntilla, 1976). 

CeMeHa nonra Bcex hb, npoH3pacTaiomHx b ropHOH TyHApe, cnoco6Hbi coxpaHnTb 
»cH3Hecnoco6HocTb npn +5 °C b TeneHHe roAa h 6ojiee. HcKJnoneHHeM nBJiniOTcn ceMeHa 
S. khokhrjakovii, co3peBaiomHe b nepBOH ^exa^e HioJin. CeMeHa ototo BH/^a npopacTajiH 
b TeneHHe 3 — 4 cyr h oneHb 6bicTpo TepnjiH BexonceeTb npn xpaHeHHH (cm. Ta6jiHijy). 

CeMeHa S. arctica , co3peBaiomHe b ceHTn6pe, noKa3ajiH Bbicoxyio BexonceeTb bcko- 
pe nocjie co3peBaHHn h coxpaHnjiH ee 6ojiee 2 jieT npn +5 °C (cm. Ta6jnmy). Bbicoxan 

BCXO^CeCTb CBOKHX CeMHH, B03M0XCH0, CBH3aHa C OHeHb n03AHHM C03peBaHHeM CeMHH H 
ManoH BepoHTHocTbio hx npopacraHHn b ceHTn6pe b ycnoBHnx ceBepooxoTcxoro no6e- 
pencbn. 3 tot <t>aKT HyncAaeTcn b 6oJiee noApo6HOM H3yneHHH. 

Bhabi II rpynnbi npeACTaBJiniOT co6oh AepeBbn h KycTapHHKH, BCTpenaiomHecn npe- 
HMyniecTBeHHO b JiecHOM nonce. Chosenia arbutifolia (Pall.) A. Skvorts. h Populus sua- 
veolens Fisch. — AepeBbn, THnHHHbie jiecoo6pa3yiomHe nopoAbi noHMeHHbix jiecoB, peA- 
ko BCTpenaiomHecn BHe noiiMbi. Salix udensis Trautv. et C. A. Mey., S. schwerinii E. Wolf, 
S. bebbiana Sarg., S. pseudopentandra nBJiniOTcn He6ojibuiHMH AepeBbnMH hjih bmcokhmh 
KyCTapHHKaMH. IIpOH3paCTaK)T B OCHOBHOM B AOJIHHax H HH3KOropbnX, He nOAHHManeb 
Bbirne rpaHHH,bi jiecHoro nonca. S. udensis h S. schwerinii BCTpenaiOTcn npeHMymecTBeH- 
ho b AOJiHHax pen h pynbeB, S. bebbiana npeAnoHHTaeT 6ojiee cyxne MecTa, a S. pseudo¬ 
pentandra o6biHHa no KpanM noHMeHHbix HBHnxoB Ha 6ojioTax h cbipbix Jiyrax. S. hasta- 
ta L., S. krylovii E. Wolf, S. fuscescens Anderss., S. saxatilis Turcz. ex Ledeb. — HeBbi- 
coKHe KycTapHHKH, npoH3pacTaioiUHe npeHMymecTBeHHo b AOJIHHax HeGojibumx pex h 
pynbeB b JiecHOM nonce, ho noAHHMaiomHecn h ao rojibijOBoro nonca. S. hastata, S. krylo¬ 
vii h S. saxatilis o6pa3yiOT 3apocjiH b MecTax c npoTOHHbiM yBJiancHeHHeM. S. fuscescens 
odbiHHa Ha 6ojioTax. S. pulchra , S. lanata L., S. dshugdshurica A. Skvorts. npeACTaBJin- 
K)T co6oh BbicoKHe KycTapHHKH, BCTpenaiomHecn no xpanM HajieAHbix nonnH h Ha 3a6o- 
jioneHHbix ynacTKax b JiecHOM nonce h HHorAa noAHHMaiomHecn ao rojibijoBoro nonca. 

CBencne ceMeHa Bcex BbimenepenHCJieHHbix bhaob, xpoMe S. pulchra h S. pseudo¬ 
pentandra, , co3peBaiomHx cootbctctbchho b ceHTn6pe h b aBrycTe, npopacTajiH b Tene- 
HHe 2 — 4 cyT. h hmcjih Bbicoxyio BexonceeTb. 

B npeAenax 3toh rpynnbi bhaob xoporno 3aMeTHa ynce OTMenaBinancn b jiHTepaType 
(Ckbopuob, 1968; TopoGeu, 1973) cBn3b npoAOJincHTejibHocra >kh3hh ceMnH hbobbix co 
cpoxaMH hx co3peBaHHn. H3 Ta6jiHijbi bhaho, hto Bee bhabi, co3peBaiomHe ao 30 Hionn, 
npn TeMnepaType +18 — 20 °C TepniOT ncH3Hecnoco6HOCTb b TeneHHe 30 ahch. 

HHTepecHo, hto ceMeHa S. lanata (b HHCJie Apyrnx apKTHHecKHx hb) MoryT b npn- 
poAHbix ycnoBHnx coxpaHnTb BcxoncecTb ao cneAyiomero ce30Ha (Ckbopaob, 1968). 
IIo ApyrHM CBeAeHHnM (IIojio30Ba, 1974; XoAanex, 1993), ajm ceMnH ototo BHAa xapax- 
TepHbi paHHee co3peBaHHe ceMnH h 6biCTpan noTepn ncH3Hecnoco6HOCTH. B Haumx onbi- 
Tax ceMeHa, co3peBaiomHe b KOHue HiOHn—Hanane Hionn, TepnjiH ncH3Hecnoco6HOCTb b 
TeneHHe 1 Mec npn +18 — 20 °C h nepe3 4 Mec xpaHeHHn npn +5 °C (cm. Ta6jiHity). 

CeMeHa S. pseudopentandra , co3peBaiomHe b TeneHHe aBrycTa, nepe3 5 Anen nocne 
c6opa noKa3ajiH HeBbicoxyio BexonceeTb (40 %). OcTaBumecn ceMeHa BbirjMAejiH ncH3- 
Hecnoco6HbiMH, ho He npopacTajiH. Ilpn +5 °C ceMeHa coxpaHniOT ncH3Hecnoco6HocTb 
b TeneHHe roAa h 6ojiee. Cpox nojiHOH noTepn ncH3Hecnoco6HocTH ceMeHaMH npn 
+18 — 20 °C cocTaBJineT okojio 3 Mec. CeMeHa S. pseudopentandra c6opa 04 VIII 2005 
(cm. Ta6jiHuy) nojiHOCTbio noni6jiH nepe3 96 ahch xpaHeHHn npn +18 — 20 °C; bcxo- 
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xcecTb ceMflH, co6paHHbix 26 VIII 2005, nepe3 82 ahh cocTaBHJia Bcero 4 %. BcxojxecTb 
ccmhh noBbimaeTCfl nocjie HecKOJibKHx MecaijeB xpaHeHHa (cm. Ta6jnmy), a Taioxe no- 
cjie cTpaTH(J)HKauHH npw +5 °C b TeneHHe 1.5 Mec (c 28 ao 99 %), t. e. no oco6chhocthm 
npopacTaHHH ceMeHa ototo BHAa noxo)XH Ha ceMeHa ropHo-TyHApoBbix hb. Beponrao, 
3T0 CBH3aHO C HeKOTOpbIMH 0 C 06 eHH 0 CTHMH XapaKTepHbIX RJVL ototo BHAa MCCT 006 HTa- 
hhh. Ha cbipbix Jiyrax h 6ojioTax, r/je o6mhho npoH3pacTaeT S. pseudopentandra , k aB- 
rycTy (JjopMHpyeTca MomHbiH TpaBHHoii hjih moxoboh nonpoB, npemiTCTByiomHH yxo- 
peHeHHK) npopocTKOB. Tax xce xax HyS. pentandra (BajinrHHa-MajiiOTHHa, 2004), 3a- 
TpyAHeHHoe npopacTaHHe cboxhx ccmhh S. pseudopentandra o6ecneHHBaeT noHBJieHHe 
ochobhoh Maccbi npopocTxoB Ha cjie^yiomHH toa nocjie co3peBaHHH. 

CeMeHa Chosenia arbutifolia h Populus suaveolens hmciot Bbicoxyio BCxoacecTb cpa- 
3y nocjie co3peBaHHH. Ha rajieHHbix xocax HH3xoii noiiMbi, npeACTaBJiniomHx co6oii 
HaH6ojiee o6biHHbie MecToo6HTaHHH 3thx bhaob, hct rycTOH pacraTejibHOCTH, npemrr- 
CTByionieH no^BJieHHio bcxoaob. Eojibinaa nacTb ccmhh 3thx bhaob npopacTaeT Bcxope 
nocjie co3peBaHra (HenaeB, 1967). HecMOTpn Ha 3to, co3peBaiomHe b Hanajie-cepeAHHe 
aBrycTa Ha ceBepooxoTexoM no6epe^cbe ceMeHa C. arbutifolia wP. suaveolens coxpaHH- 
k)t xcH3Hecnoco6HOCTb Bbirne 50 % b TeneHHe 1.5—2 Mec npn +18—20 °C h 6ojiee 
1.5 JieT npn +5 °C. OnbiTbi c pa3HbiMH o6pa3ijaMH ccmhh P. suaveolens bmhbhjih 6ojib- 
uiHe pa3JiHHM b npoAOJi^cHTejibHocTH ^CH3Hecnoco6HocTH ceMHH. CeMeHa, co6paHHbie 
b BepxoBbHx p. KojibiMbi b Hanajie hiojih, nojiHOCTbK) noTepjuiH )XH3Hecnoco6HOCTb ne- 
pe3 Mec^u xpaHeHHfl b TeMnepaTypHbix ycjioBHHx, 6jih3xhx x ecTecTBeHHbiM. CeMeHa 
3Toro xce BHAa, co6paHHbie 11 aBrycTa b oxpecraocTHx Mara^aHa, nepe3 2 Mec xpaHe- 
hhh npn +18—20 °C HMejiH BexoxceeTb Bcero 3 ± 1 %. B to xce BpeMH ceMeHa, co6paH- 
Hbie c oT^ejibHo CToamero Tonojia b oxpecTHocTnx noc. nanaTxa, b 60 xm ot MecTa npe- 
AHAymero c6opa, nepe3 7 Mec xpaHeHHH npn +18 — 20 °C coxpaHHJiH BexoxeeTb oxojio 
50 % (cm. Ta6jnmy). Pa3JiHHHH Moryr 6biTb CBH3aHbi xax c pa3HHueii cpoxoB h ycjioBHH 
c6opa, Tax h c HHAHBHAyajibHbiMH oco6eHHocTHMH /jepeBbeB. 

BcxoxcecTb co3peBaK>mHx b ceHTH6pe ccmhh S. pulchra Bcxope nocjie c6opa 6biJia 
bmcoxoh (89 %), ho ohh npopacTajiH b TeneHHe 15 /men (cm. Ta6jiHuy). CTpaTH(|)H- 
xaijHfl npn +5 °C b TeneHHe 20 AHeii coxpaTHJia nepnoA npopacTaHHH ao 3 AHeii h no- 
BbicHJia BexoxceeTb ao 100 %. CeMeHa coxpaHHioT BexoxeeTb Bbirne 60 % b TeneHHe 
5—6 Mec xpaHeHHJi npn +18 — 20 °C h Aaace nocjie 2 JieT npn +5 °C. CeMeHa S. pulch¬ 
ra coxpamnoT xcH3Hecnoco6HOCTb, nepe3HMOBbiBan b pacxpbiTbix xopo6onxax b ec- 
TecTBeHHbix ycjiOBHJix. B oxpecTHocTHx r. CycyMaHa b anpejie 2005 r. 6mjih co6paHbi 
ceMeHa S. pulchra , nepe3HMOBaBiHHe Ha bctbhx. 31V 2005, nocjie 1 Mec xpaHeHHH npn 
+5 °C, hx BexoxeeTb cocTaBHJia 31 %. Otmcthm, hto 3hmoh b r. CycyMaHe HepeAKH 
TeMnepaTypbi -45 — 50 °C. E. A. XoAanex (1993) AJifl 3toto BHAa yxa3biBaeT paHHee co- 
3peBaHHe ccmhh h nojiHyio noTepio )XH3Hecnoco6HOcra npn xpaHeHHH b jia6opaTopHbix 
ycjiOBimx b TeneHHe 7 Mec. Bhahmo, pa3JiHHHH CBH3aHbi c pa3HbiMH cpoxaMH co3peBa- 
hhh ceMHH BHAa b pa3Hbix nacTHX apeana. 

06o6man AaHHbie no o6eHM rpynnaM, mo)xho cxa3aTb, hto ceMeHa 6ojibuiHHCTBa 
ropHOTyHApoBbix hb (co3peBaiomHe b aBrycTe) hmciot HH3xyio BexoxceeTb Bcxope no- 
cjie co3peBaHHH, xoTopaa noBbimaeTCH nocjie cTpara(J)HxauHH hjih xpaHeHHH npn +5 °C, 
h coxpaHHioT HCH3Hecnoco6HOCTb 6ojiee roAa npn +5 °C. 3th ocoGchhocth o6ecnenHBa- 
iot 3aAepncxy npopacTaHHH ceMHH ao cjieAyiomero ce30Ha. HcxjnoneHHeM hbjihiotch ce¬ 
MeHa 2 bhaob. CeMeHa S. khokhrjakovii , co3peBaiomHe 3HanHTejibH0 paHbine ocTajib- 
hhx (b Hanajie hiojih), oneHb 6bicTpo TepniOT HCH3Hecnoco6HOCTb. Beponrao, b npnpoAe 
ceMeHa otoh hbbi npopacTaiOT cpa3y nocjie co3peBaHHH. Ho3aho co3peBaiomHe (b ceH- 
Tn6pe) ceMeHa S. arctica hmciot Bbicoxyio BexoxceeTb cpa3y nocjie co3peBaHHH h Han- 
6ojibinyio b 3toh rpynne npoAOJDXHTejibHocTb coxpaHeHHH HCH3Hecnoco6HocTH npn 
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+5 °C h npw +18—20 °C. Bepoirrao, ceMeHa 3Toro BHAa npopacraiOT bcchoh cne^yio- 
mero ro^a, OAHaxo 3aAepxcxa noxBJieiiHfl npopocncoB oOecneHHBaercx He 3aMeAJieHHBiM 
npopacTaHHeM cera, a hh3khmh TeMnepaTypaMH b nepHOA hx co3peBaHHX. 

Bo II rpynne ceMeHa Bcex bhaob, xpoMe S. pseudopentandra , xoporno npopacraiOT 
Kax BCKope nocne C03peBaHJW, Tax h nocne pa3JiHHHBix cpoxoB xpaHemra. 3 accb 6o- 
jiee nerxo no cpaBHeHHio c ropHOTyHApoBBiMH HBaMH Bbipaxceiia cbjob MexcAy cpoxaMH 
C03peBaHHW CeMXH H HX HCH3HeCnOCo6HOCTLK). 

CeMeHa Salix udensis , S. schwerinii, S. bebbiana, S. hastata, S. krylovii, S. fuscescens , 
S. saxatilis , S. lanata h S. dshugdshurica, co3peBaiomHe b Hanajie JieTa (xomje momi— 
Hanajie hiohx), Obicrpo TepjnoT xcH3Hecnoco6HocTb — b Teqeime 1 Mec npn +18—20 °C 
h b TeneHHe 2—3 (oTAejiBHBie bhabi ao 6—8) Mec npn +5 °C (cm. TaOjimjy). 

CeMeHa S. pseudopentandra , C. arbutifolia h P. suaveolens, co3peBaiomHe b aBry- 
cTe, Moryr xpaHHTbcx 1.5—2 (oTAenbHbie o6pa3io>i ao 7) Mec npn +18—20 °C h 6onee 
roAa npn +5 °C (cm. TaOjnmy). 

CeMeHa S. pulchra , co3peBaiomHe b ceiroiOpe, hmciot HaHOojiBinyio bo II rpynne 
npoAOJDKHTejibHocTb coxpaHeHHx 5KH3Hecnoco6HOCTH npn Bcex pexcHMax xpaHeHHH. 

XpaHeHne ccmxh hbobbix npn pa3JiHHHBix TeMnepaTypHbix pexcn- 
Max. XpaHeHne ceMXH hbobbix npn +18—20 °C Heijejiecoo6pa3HO. CeMeHa Bcex H3y- 
HeHHblX BHAOB TepflIOT XCH3HeCn0C06H0CTb B TeneHHe HeCKOJIbKHX MecxueB (ot 1 AO 
7—8) h He Moryr xpaHHTbcx npn otoh TeMnepaType ao cneAyiomero BereTauHOHHoro 
ce30Ha. Bo3moxcho jihhib KpaTKOBpeMeHHoe xpaHeHHe ceMXH, co3peBaiomHx bo BTopoii 
nonoBHHe JieTa. 

Ilpn +5 °C BexoxceeTb ceMXH bhaob, co3peBaiomHX paHO (npH6jiH3HTejibHO ao koh- 
ija hiojw), nepe3 2—3 Mec xpaHemra cocTaBJixer MeHee 50 %. CeMeHa, co3peBaiomHe 
b aBrycTe—ceiroi6pe, coxpairaiOT BBicoxyio 3KH3Hecnoco6HOCTb b Tenemie roAa h 6o- 
jiee. IIooTOMy jijul xpaHeHHx no3AHO co3peBaiomHx ceMXH hbobbix b TeneHHe HeOoJiB- 
hihx cpoxoB (He 6onee roAa) TeMnepaTypa +5 °C xBJixeTca onraMajibHOH, Tax xax OTcyr- 
CTByeT TpaBMHpOBaHne ceMXH npn 3aMopaxcHBaHHH. 

OnraMajibHOH TeMnepaTypoii rjix AJiHTejibHoro xpaHemra ceMXH Bcex H 3 yneHHBix 
BHAOB HBOBBIX HBJIXeTCX -18 °C. JSjUl CeMXH, C03peBaK)IAHX B nepBoii nOJIOBHHe JieTa, 
0TpHn,aTejiBHafl TeMnepaTypa XBjraerca cahhctbchho bo3moxchoh jxjw AJiHTejiBHoro xpa- 
HeHHX, Tax xax npn nojioacHTejiBHbix TeMnepaTypax ohh ObiCTpo TepjnoT bcxoxccctb. 
B Haumx onbiTax onpeAejumacb Bcxoxcecrb ceMXH 12 bhaob nocjie xpaHemra npn -18 °C. 
IIpeACJiBHBie cpoxn xpaHemra ccmxh hbobbix He onpeAejieHbi, ho cymecTBemioro chh- 
xceHHX BexoxceeTH no cpaBHeHHio co Bcxoacecrbio cbokhx ccmxh b npouecce xpaHemw 
He 6buio oOHapyxceHO hh y oahoto H3 bhaob b TeneHHe Bcero nepnoAa HCCJieAOBaHHH. 
OAHaxo nepe3 1.5 roAa xpaHemm npn -18 °C OTMeHeHBi noBpejKAOHHX y HeOojibinoH 
Hacra (2—3 %) ceMXH C. arbutifolia h S. udensis. IIoaTOMy hco6xoahmo AaJiBHeiimee 
H3yneHHe B03M0»CH0CTeH xpaHemm ceMXH hbobbix npn OTpHijaTejiBHBix TeMnepaTypax. 


BblBOAU 

OaxTopaMH, onpeAejunomHMH ocoOchhocth npopacTamra h npoAOjnxHTejiBHocTB 
)KH3HecnOCo6HOCTH CeMHH HBOBBIX, XBJUUOTCfl OXOJIOrHHeCXafl npnypOHeHHOCTB BHAa H 
CpOXH C03peBaHHX CeMXH. 

CeMeHa hb, npoH3pacTaiomHx b ropHBix TyHApax h tojibuobom nonce, a Taxxce ceMe¬ 
Ha S. pseudopentandra Bcxope nocjie co3peBaHHx hmciot HH3xyio Bcxoxcecrb, ho coxpa- 
HfliOT »CH3Hecnoco6HOCTB b TeneHHe roAa h 6ojiee npn +5 °C (xpoMe ceM£H S. khokhrja- 
kovii, co3peBaiomHX b Hanajie hiojm). 
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Co3peBaiomHe b nepBOH nojiOBHHe JieTa ceMeHa S. udensis , S. schwerinii , S. hastata , 
S. krylovii h #p. nojiHocTbio npopacraiOT b TeneHHe 3 — 4 /men h TepaiOT >KH3Hecnoco6- 
hoctb b TeneHHe 1 Mec npn TeMnepaType xpaHemw +18—20 °C h 2 — 3 (pe^ce 6—8) Mec 
npw +5 °C. 

Co3peBaiomHe b ceHraOpe ceMeHa S. pulchra npw +18—20 °C coxpaimoT bcxo- 
xcecTb Bbirne 50 % jjo nojiyro/ja. IIo 1.5 Mec MoryT xpaHHTbca co3peBaiomHe b aBrycTe 
ceMeHa P. suaveolens (oiTjejibHbie o6pa3ijbi #0 7 Mec), S. pseudopentandra h C. arbuti- 
folia. IIpH +5 °C ceMeHa 3Thx bhaob coxpaHfliOT BbicoKyio BCxo^cecTb 6onee 2 jieT. 
TeMnepaTypa -18 °C hbjihctch onraMajibHOH rtm /yiHTejibHoro xpaHeHHH cem 
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SUMMARY 

The germination peculiarities and seed viability of 18 Salix species, Populus suaveolens and Cho- 
senia arbutifolia , growing in Russian Northern Far East were studied. Seeds were germinated after va¬ 
rious time of storage at 3 temperature regimes: +18. ..+20 °C, +5 °C and -18 °C. The seeds of most arc- 
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talpine willow species ( S. sphenophylla , reticulata , & tschukts chorum, S. phlebophylla ), and seeds 
of & pseudopentandra are in slight dormant. The dormancy could be eliminated by stratification at 
+5 °C. Their seeds ripen in August. The seeds of S. arctica are an exception, they mature in September, 
with germination percent of fresh seeds being 90 %. The seeds of other species germinated during 
1-— 4 days at +18...+20 °C, their germination percent was 75 —100 %. 

The correlation between, date of maturing and seeds longevity was found. The seeds ripening be¬ 
fore the end of July {Salix udensis , S. schwerinii , S. bebbiana , S. hastata, S. krylovii, S. fuscescens, 
S. saxatilis , S. lanata , S. dschugdshurica, S. khokhrjakovii) completely die in a month at +18...+20 °C. 
The seeds ripening in Augus ( Ghosenia arbutifolia , Populus suaveolens, Salix pseudopentandra ), 
may be viable for a month at +18...+20 °C, and for a year at +5 °C without essential loss of germinati¬ 
on. The seeds of S. pulchra, and S.Mrctica ripening in September may be stored for 6 months at 
+18...+20°C and 2 years in +5 °C. The seeds of S. sphenophylla , S. reticulata , S. tschuktschorum , 
S. phlebophylla die in several months at +18...+20°C, and may be viable after a year at +5 °C. The ger¬ 
mination of 5 % seeds after keeping during 5 years at +5 °C was noted for S. magadanensis. The tem¬ 
perature -18 °C is optimal for keeping of the seeds of all studied Salicaceae. 
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B pe3yjibTaTe npoBefleHHoro uccne^OBaHHa no npopamuBaHHio ceMHH h KyjiBTHBupoBaHmo noTOMKOB 
BbiflBJieHa BbicoKaa reTeporeHHocTB ceMeHHoro noTOMCTBa 12 pacreHHH o^hoh ueHononyjiauHH Dactylorhi- 
za maculata s. 1. no TeMnaM pa3BHTHH h )KH3Hecnoco6HOCTH ceaHueB b KyriBType in vitro. )KH3Hecnoco6Hoe 
noTOMCTBO nojiyneHo tojibko H3 ccmhh HHacHero h cpe^Hero apyca coubcthh 9 H3 12 mynaeMbix pacTeHHH. 
CeMeHa H3 BepxHero apyca coubcthh npaKTHHecKH Bcex HcnojiB3yeMBix b 3KcnepHMeHTe pacxeHHH 6 bijih 
H«KH 3Hecnoco6HBiMH. PacTeHna pa3HBix o6pa3uoB pa3JiHHajincB BpeMeHeM Hanajia KopHeo6pa30BaHHa h 
flJIHHOH JIHCTBeB H KOpHeH. TOJIBKO Hepe3 29 Mec KyJIBTHBHpOBaHHa epe^HHe MOp(f)OMeTpHHeCKHe noxa3a- 
Tejin pacTeHHH n3yneHHBix o6pa3uoB bbipobhajihcb, ho reTeporeHHOCTB noTOMKOB BHyTpH oflHoro o6pa3ua 
yBejiHHHJiacB. CflejiaHO 3aionoHeHHe, hto ceamjaM, pa3BHBaiomHMca b KyjiBType in vitro , flo aocTHaceHHa 
CTaflHH c(()opMHpoBaHHoro pacTeHHH Heo6xo^HMO pa3JiHHHoe KajieHflapHoe BpeMa. 

KjnoneBBie cjiOBa: opxH^HBie, Dactylorhiza , KyjiBTypa in vitro , acH3Hecnoco6HOCTB ccmjih, xeMnBi 
pa3BHTHa pacTeHHH. 

BnepBbie mctoa acHMOHOimecicoro npopamHBaHHfl ceMflH h KyjibTHBHposaHHfl pac¬ 
TeHHH TponHnecKHx bh/job opxH#Hbix in vitro 6hji npe/jJioxceH L. Rnudson (1922). 
IIo3AHee 6buiH pa3pa6oTaHW mctoahkh rjui nojiyneHHa ceaHijeB opxH/jHbix yMepeHHOH 
3ohm (Fast, 1982). BH/jbi po/ja Dactylorhiza BBe/jeHbi b KyjibTypy bo mhothx eBponen- 
ckhx cipaHax (Stoutamire, 1974; Harvais, 1972; Fast, 1978), b tom HHCJie b Pocchh (Ba- 
TbirHHa, BacHJibeBa, 1979, 1980, 2002; AH/jpoHOBa h up., 2000; MaMaeB h /tp., 2004; 
IIIhpokob h AP-, 2005). HexoTopbie H3 hhx CTajiH Mo/jejibHbiMH o6i>eKTaMH rjisl H3yne- 
hh si Mop(J)oreHe3a npopocTKa b Kyjibtype in vitro. B HacToamee BpeMa paHHHe 3Tanbi 
pa3BHTHH 3THX paCTCHHH H3yHCHbI flOCTaTOHHO nOflpoOHO. B TO 7KQ BpeMa HeKOTOpbie 
Bonpocbi, Kacaiomneca 6hojiothh pa3BHraa h ceMeHHoro pa3MHoaceHHa opxH/jHbix, 
Bee eme ocTaioTca He/jocTaTOHHo H3yneHHbiMH. OcoOeHHo cjia6oH3yqeHHOH aBJiaeTca 
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npo6jieMa acH3Hecnoco6HocTH ceMeHHoro noTOMCTBa pa3Hbix pacTemm BHyipn ijeHo- 
nonyjiauHH, KaK b aiccnepHMeHTajibHbix ycjioBHax, Tax h npn ecTecTBeHHOM npoH3pa- 
CTaHHH. B HacTo^meH cTaTte oOcyac^aioTca pe3yjibTaTbi H3yneHHa )KH3Hecnoco6HOCTH 
ceMHH h npopocTKOB Dactylorhiza maculata s. 1. h tcmm pa3BHTHa noTOMKOB pa3Hbix 
pacTeHHH o/jhoh H3 ueHononyjiaijHH, npoH3pacTaioiUHx b JleHHHipaflCKOH o6ji., b xyjib- 
Type in vitro. B nocjie^yiomeH nyOjiHKaijHH iuiaHHpyeTca paccMOTpeTb Bonpocbi acH3- 
Hecnoco6HOCTH ceMeHHoro noTOMCTBa pa3Hbix pacTeHHH nocjie Bbica^KH hx H3 ycaoBHH 
xyjibTypbi in vitro b HecTepmibHbiH cy6cTpaT h ecTecTBeHHbie MecTa npoiopacTaHHa. 

MaTepnaji h MeTo^HKa 

06i>eKT HacToamero HCCJieflOBaHHa npHHa^JieacHT k nojiHMopcjmoMy BH#y Dactylo¬ 
rhiza maculata (L.) Soo (sect. Dactylorhiza , subsect. Maculatae (Pari.) Aver.). 

C6op ceMaH npoBO/jHJica b Hanajie aBrycTa 2000 r. c pacTeHHH, npoH3pacTaiomHx 
Ha TeppHTOpHH IIpHjiaAoaccKOH HayuHOH CTaHUHH C.-IIeTep6yprcKoro rocyzjapcTBeH- 



Phc. 1. PacTeHHH nepe3 8 Mec KyjibTHBHpOBaHHH. 

fljiHHa pacTeHHH — 6enaa cTpejiica, uinpHHa yTOJimeHHoro 6a3ajibHoro opraHa — nepHaa cTpeJiKa. Macurra6Hafl jihhch- 

xa — 1 CM. 
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Phc. 2. PacTemw nepe3 13 (a) h 18 (6) Mec KyjitTHBHpoBaHHH. 

^iiHHa pacTeHHH ot ocHOBaHHH no 6 era ao BepxyuiKH caMoro ;uiHHHoro jiHCTa — 6 ejiaw CTpejiKa. MacuiTa 6 Haw 

JlHHeHKa — 1 CM. 


Horo yHHBepcHTeTa (CII6ry) (IIpH03epcKHH p-H JleHHHrpaACKOH o6jl). LJeHononyjra- 
U}Vl npOH3paCTaeT B OCHHHHKe MapbflHHHKOBO-HepHHHHO-C(|)arHOBOM B MOKCeJIbrOBOM 
noHHMceHHH b 3 ana/jHOH nacra 3ajiHBa JlexMa-JIaxTH Jla/jcoKCKoro 03epa, b 200 m ot 6e- 
pera (HBaceHKo, 2003). 06maa hhcjichhoctb pacTeHHH AaHHOH AeHononyjwijHH cocTa- 
BHJia 80 ocoOefi (h3 hhx ijBeTymHx 37 hit.), npoijeHT 3aB#3biBaHH5i miOAOB BapbHpoBan 
ot 24 a o 70 % (b cpeflHeM 43 %). TaKHM o6pa30M, ceMeHa 6bijih coOpaHbi b aoctbtohho 
MHoroHHCJieHHOH ueHononyjrajHH, xapaKTepH3yiomeHCH bbicokhm npoijeHTOM 3aBH3bi- 
BaHHH nJIO^OB. 

CBexcecoOpaHHbie He3pejibie ceMeHa (nepe3 45—50 Anew ot Hanajia ijBeTeHHfl) Obijih 
noceflHbi Ha nmaTejibHyio cpe^y <l>acTa (Fast, 1982). KyjibTypbi coAepacanH b tcmhotc 
AO MOMeHTa npopacTaHHH ceMflH h noflBJieHHfl npoToxopMOB, nocjie Hero tcmhoboh pe- 
)KHM CMeHHJICa Ha CBeTOBOH. KyjIbTHBHpOBaHHe npOH3BOAHJIOCb npH KOMHaTHOH TeMne- 
paType. IlepecaAKy npopocTKOB Ha CBOKyio nHTaTejibHyio cpe^y aHanorHHHoro cocTaBa 
(cpe/ja (J)acTa) npoBOAHJiH b anpejie, b ceHraOpe 2001 r. h b <|>eBpajie 2002 r. 

3aAana nepBoro 3Tana 3KcnepHMeHTa 3aKJiK)Hajiacb b nojiyneHHH 6ojibinoro HHCJia 
pacTeHHH (c noMombio mctoahkh acHMOHOTHnecKoro npopaniHBaHH^ ceMH) am no- 
cjieAyioiueH BbicaAKH hx b HecTepHJibHbiH cyOcrpaT. Ot6op pacTeHHH am bbicbakh b Te- 
neHHe 3KcnepHMeHTa npoBOAHJiH ABa^cAM. PacTeHHe CHHTajiocb totobbim am BbicaAKH, 
ecjiH oho HMejio c(J)opMHpoBaHHbiH no6er h hcckojibko KopHefi. 

OueHKa TeMnoB pocTa pacTeHHH npoBOAHJiacb Ha ochobc BH3yajibHbix h Mop<|>OMeT- 
pHHeCKHX XapaKTepHCTHK. 
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B 3 aBHCHM 0 CTH ot CTa/jHH xyjibTHBHpoBaHHH OTHHa pacTeHHH H 3 Mepnjiacb no-pa 3 - 
HOMy. £(jiHHa npopocTKa Ha 3Tane 8 Mec xyjibTHBHpoBaHHH cooTBeTCTByeT Been jymue 
pacTeHHfl no ero anHxajibHO-6a3ajibHOH och (pnc. 1). B Hee bxoaht He tojibko jumua, 
anHKajibHOH nonxH, ho h /jjiHHa 3anacaiomero 6a3anbHoro opraHa, c(J)opMHpoBaHHoro 
H3 HecKOJibKHx (1—3) yTOJiHjeHHbix Me^cAoy3JiHH nepBHHHoro no 6 era. Pa3Mepbi ann- 
KaJIbHOH noHKH npH 3T0M MOryT H3MeHHTbCH OT 0.05 AO 2.5 MM. IIOHXa MO^CeT Haxo- 
AHTbCH Ha HanajibHOM 3Tane CBoero (jiopMHpoBaHHH h hmctb bha Oyropxa hjih 6 biTb 60 - 
Jiee pa3BHTOH h coAepxcaTb 1—2 npHMopAHH jiHCTa. 

Ha 3Tane 13 Mec h no3AHee AJiHHa no6era H3Mepnjiacb ot ocHOBaHun opTOTponHoro 
no6era ao BepxyuiKH ero caMoro AJiHHHoro jiHCTa (pnc. 2). J\mma 3anacaiomero 6a3ajib- 
Horo opraHa npoTOKopMa He yHHTbiBanacb. K 3T0My BpeMeHH oh 3aHHMan b GojibuiHHCT- 
Be cjiynaeB jiaTepaubHoe noJK»xeHHe h ero pa3Mepbi He H3MeHHJiHCb. 


Pe3yjibTaTM HccjieAoeaHHH 

06pa3i|i>i ceMHH h hhcjio pacTemiif-noTOMKOB, nojiyneHHbix b KyjibType in vit¬ 
ro. Bee njioAbi 6buiH coOpaHbi c 12 pacTeHHH h pa3AejieHbi Ha 6 o6pa3ijoB. Ka^CAbiH 06- 
pa3en, ceMHH, b cboio onepeAb, 6mji pa3AeJieH Ha 3 BapwaHTa: H3 njioAOB HHHCHero (hdk), 
cpeAHero (cp) h BepxHero (bx) npycoB coabcthh (Ta6ji. 1). TeM caMbiM Ha HanajibHOM 
3Tane xyjibTHBHpoBaHHH aHajiH3HpOBajiH pe3yjibTaTbi b 18 BapwaHTax onbiTa. 

B xoAe KyjibTHBHpoBaHHH in vitro ot xa>KAoro o6pa3H,a ceMHH 6biJio nojiyneHo pa3- 
JIHHHOe HHCJIO C(J)OpMHpOBaHHbIX paCTCHHH C pa3BHTbIM noOerOM, HMeiOIAHM HeCKOJIb- 
KO JIHCTbeB, H HeCKOJIbKHMH KOpHHMH. HaHOoJIbUiee HHCJIO THKHX paCTCHHH (342 HIT.) 
6mjio nojiyneHo H3 .ceMHH o6pa3ija/ H3BJieneHHbix H3 13 njioAOB 3 ocoOeii. HaHMeHb- 
inee hhcjio noTOMKos (18 hit.) — H3 ceMHH o6pa3ija a , coOpaHHbix H3 9 njioAOB 2 pacTe¬ 
HHH. TeopeTHHecKH mo^cho Omjio 6bi npeAnoJioncHTb, hto neM OoJibiue hhcjio njioAOB, 
TeM Oojibine ceMHH 6yAeT nocenHo H3 hhx Ha nHTaTejibHyio cpeAy h TeM Oojibine hhc¬ 
jio pacTeHHH-noTOMKOB 6yAeT nojiyneHo b xyjibType in vitro. Kax bhaho H3 Ta6ji. 1, Ta- 
xan 3aBHCHM0CTb oTcyTCTByeT. B onbiTe 6buiH BbiHBJieHbi xax HanOojiee npoAyKTHBHbie, 
Tax h MeHee npoAyKTHBHbie o6pa3H,bi. IIocjieAHHe xapaxTepH30Bajincb 6ojibuiHM npo- 

TAEJIHIIA 1 

XapaKTepHCTHxa o6pa3UOB ceMHH, Hcnojib30BaHHbix aah nocaAKH Ha nHTaTejibHyio epeuy, 
h o6mee hhcjio paereHHH-noTOMKOB, noJiyneHHbix H3 ceMHH b KyjibType in vitro 
h nepecaxceHHbix b noHBeHHbiH cy6cTpar 


Ha3BaHHe 

o6pa3ua 

Hhcjio pac¬ 
TeHHH — flO- 
HOpOB CeMHH 

Hhcjio 

IUIOflOB 

Hhcjio pacTeHHft-noTOMKOB, 
noJiyneHHbix b KyjibType in vitro 
h nepecaxceHHbix b noHBeHHbiH 
cyGcTpaT, hit. 

CBejeHHH o npoHexoJKaeHHH nojiyneH- 
HblX pacTeHHft 

a 

2 

9 

18 

noJiyneHbi H3 ceMHH HHJKHero npyca 
couBeTHH, iiotomctbo ceMHH nepx- 
Hero h cpeAHero npyca coubcthh 
norwOjio Ha paHHen cTaAHH pa3BH- 
thh b KyjibType 

b 

2 

12 

67 

Hhcjio motjio 6bi 6biTb Bbirne, ecJiH 
6bi He HH(J)eKAHH xyjibTypbi ceMHH 
HHXCHero npyca coubcthh 

c 

3 

16 

96 

B ochobhom noTOMKH ceMHH cpeAHe- 
ro h HHXCHero npyca coubcthh, ao- 

jih noTOMKos ceMHH BepxHero npyca 
coubcthh hhutohcho Majia — 1/47 
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TABJ1MUA 1 ( npodoAOfcenue ) 


Ha3BaHHe 

o6pa3ua 

Hhcjio pac¬ 
TeHHH — flO- 
HOpOB CeMHH 

Hhcjio 

njioaoB 

HhCJIO paCTeHHH-ITOTOMKOB, 
nojiyneHHbix b KyjibType in vitro 
h nepecaxceHHbix b noHBeHHbift 
cy6cTpaT, hit. 

CBejeHHH 0 npoHcxoxmeHHH noJiyneH- 
HblX pacTeHHft 

d 

1 

8 

82 

Hhcjio modio 6 h 6biTb Bbirne, ho 
K yjibTypbi ceMAH BepxHero apyca 
COUBeTHfl 6bUIH HH(J)HUHpOBaHbI Ha 
paHHeil CTaiXHH pa3BHTHH 

e 

1 

6 

53 

IIoTOMCTBo noJiyneHo H3 ccmhh hhjk- 
Hero apyca coubcthh, npopocTKH 
H3 ceivuiH cpejmero h BepxHero apy- 
ca couBenui nomOjin Ha paHHHX CTa- 
Ahhx pa3 BHTHH b KyjibType 

f 

3 

13 

342 

IIotomctbo nojiyneHO H3 ccmhh hhjk- 
Hero h cpeAHero npyca coubcthh, 
KyjibTypbi ceMHH H3 njiOAOB BepxHe¬ 
ro apyca norwOjiH Ha paHHHX cTajm- 
HX pa3BHTHH 


ijeHTOM He)KH3Hecnoco6Hbix ceMHH hjih 6ojibuiHM npoijeHTOM He^CH3Hecnoco6Hbix npo- 
pocTKOB, KOTopwe nornOajin Ha pa3Hbix 3Tanax pa3BHTH«, name Bcero Ha paHHHX 3Tanax 
KyjibTHBHpoBaHHfl. TeM caMbiM, BKJiaA pa3JiHHHbix pacTeHHH b npouecc ceMeHHoro boc- 
npoH3Be/jeHHJi /jaHHoro BH#a b KyjibType in vitro oneHb chjibho BapbHpoBaji. 


IlepBbie 3Tanbi npopacTaHna ccmhh 

Ha nepBbix 3Tanax KyjibTHBHpOBaHHJi npoHcxo/jHT Ha6yxaHHe ccmjih. npn 3tom ce- 
MeHHan Ko^cypa MO^ceT ocTaBaTbca uejioii. nocTeneHHo 3apo,zjbim yBejiHHHBaeTCfl b pa3- 
Mepax, cHanana tojibko 3a cneT pocTa pacTJDKeHHeM kjictok, a 3aTeM 3a chqt /jejieHHJi 
KJieTOK b ero annicajibHOH nacra. 3to npHBo/jHT k TOMy, hto 3apo£bim pa3pbiBaeT ceMeH- 
Hyio Koacypy. npopocuiHM cnnTajiocb to cem, y KOToporo HaOjuo/jajicji pa3pbiB ceMeH- 
HOH 060JIOHKH, a Ha npOTOKOpMe 6bUIH BH/JHbl pH30H£bI. 

K KOHuy 1-ro Mecjuja KyjibTHBHpoBaHiui npopocjio 100 % tojibko b 1 Bapnairre, a b 
5 BapwaHTax—70—80 % ccmjih. K KOHuy 2-ro Mecjnja KyjibTHBHpoBaHHfl eme b 2 Bapn- 
aHTax npoijeHT npopacTaHHfl /joctht 100 %, Tor/ja xaic b ocTaubHbix cjiynaax oh He H3- 
MeHHJICH. 

K KOHuy TpeTbero Mecjnja KyjibTHBnpoBaHiui cnTyaijHJi c npoueHTOM npopacTaHHJi 
ceMHH ocTanacb npexcHefi (Ta6ji. 2), nooTOMy oiccnepHMeHT no no/jcneTy npoijeHTa npo- 
pacTaHH^i 6mji 3aKOHneH h no/jBe/jeH ero HTor. npoueHT npopocuinx ccmjih h TeMnbi 
npopacTaHHH ccmjih 0Ka3ajiHCb pa3JiHHHbiMH b pa3Hbix Bapnairrax onbiTa. He npopocjiH 
coBceM ceMeHa b 5 Bapnairrax, 10 % ccmjih npopocjiH b 3 BapnaHTax, 30 % — b 1 Ba- 
pnaHTe, 70—80 — b 5 Bapnairrax, 100 % — b 3 BapnaHTax. Tojibko b o/jhom H3 17 aHa- 
jiH3HpyeMbix BapnaHTOB (1 Bbinaji b pe3yjibTaTe HH(J>eKUHH) Bee ceMeHa npopocjiH b Te- 
neHHe 1-ro Mecjnja KyjibTHBnpoBaHHJi. B 2 Bapnairrax npopocjiH Taioxe Bee ceMeHa, ho 
hx npopacTaHHe nponcxoAHJio He o/jHOBpeMeHHo, nooTOMy Becb nepno/j npopacTaHHfl 
6mji 6ojiee pacTJrayTbiM h npo/jojDKajicji 2 Mec. 

K 3-My Mec KyjibTHBnpoBaHHJi 6buia OTMeneHa nojiHaji hjih nacTHHHaji rn6ejib xyjib- 
Typ b pa/je BapnaHTOB (Ta6ji. 2). H 3 6 BapnaHTOB noca^ceHHbix ccmjih H3 BepxHero apyca 
couBeTHH HaOjiio^ajiacb nojiHaa raOejib xyjibTyp b 3 H3 hhx, b 2 BapnaHTax HaOjno/jajiacb 
nacTHHHaji raOejib noTOMCTBa (30 h 90 %). H 3 6 BapnaHTOB ccmjih H3 cpe^Hero jipyca 
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coijBeTHfl noca)KeHHbie ceMeHa nojiHOCTbio noraGjiH b 2 cjiynajix, nacraHHO b 3 (10, 20, 
30 %). B 4 H3 5 BapHaHTOB ceMHH HH^CHero apyca coubcthh Oojibiuaa nacTb noTOMCTBa 
noraOjia (90,90, 70, 50 %). Y 2 o6pa3ijOB ceM^H ( a h e) Ha paHHHx 3Tanax KyjibTHBHpo- 
BaHHa nojiHOCTbio noraOjiH KyjibTypbi, nojiyneHHbie H3 cemH BepxHero h cpe/jHero h 
nacTHHHo H3 ceM^iH HH^cHero apyca coubcthh (90 h 50 % cootbctctbchho). CeMeHa /jaH- 
Hbix o6pa3UOB HMejIH HH3KyiO )KH3HecnOC()6HOCTb H, CJieAOBaTeJIbHO, nOJiyHHTb H3 HHX B 
KyJibType in vitro 6ojibiuoe hhcjio pacTeHHH He npe^cTaBiwjiocb bo3mo^chmm (Ta6ji. 1 
h 2). Ohh 6mjih coOpaHbi c 3 pacTeHHH (Bcero H3 15 iijioaob). TeM caMbiM BKJia,q othx 
3 pacTeHHH no cpaBHeHHio c /jpyrHMH H3ynaeMbiMH b 3KcnepHMeHTe oica3ajicji hhh- 
to)kho ManbiM ^a^ce b 3KcnepHMeHTajibHbix ycjiOBH^x. Mo)kho npe/jnojioKHTb, hto h 
b ecTecTBeHHbix ycjiOBHJix npoH3pacTaHM pojib 3 thx pacTeHHH b ccmchhom BOcnpoH3- 
BeAeHHH nonyjnmHH /jaHHoro BH^a He3HaHHTejibHa, 6ojiee Toro, coMHHTejibHa. 


TABJIHI1A 3 

Mop(J)OMeTpH4ecKHe xapaKTepHCTHKH pacTeHHH nepe3 8 Mec KyjibTHBHpoBaHHH 


HoMep o6pa3ixa, 
BbiOopKa 

/liiHHa pacTeHHH, mm 
M± m 

min 

max 

UIwpHHa yroJimeHHoii 
6a3ajibHOH Haem, mm 
M±m 

max 

min 

/hxcI n = 25 

5.70 ± 0.42 

3 

11 

2.11 ±0.08 

3.15 

1.5 

fim2 n = 34 

1.96 ± 0.09 

0.75 

3 

1.27 ±0.06 



/cp n = 53 

1.87 ±0.15 

1 

6.5 

1.14 ±0.05 

3 

0.6 

ccp n = 13 

5.79 ± 0.34 

3 

7.75 

1.90 ±0.12 

2.5 

1.25 

bcp n = 36 

1.83 ±0.19 

0.75 

7 

1.09 ± 0.05 

2.05 

0.5 

dc p n = 48 

2.00 ±0.14 

0.9 

7 

1.27 ± 0.06 

2.5 

0.5 


TABJIHI1A 4 

Mop(J)OMeTpH4ecKHe xapaKTepHCTHKH pacTeHHH nepe3 13 Mec KyjibTHBHpoBaHHH 


HoMep 

o6pa3ixa, 

Hhcjio KopHen, hit. 

Hhcjio JiHCTbeB, hit. 

i^jiHHa no6era, mm 

/JjIHHa KOpHeH, MM 




M± m 









BbiGopKa 

M± m 

min 

max 

min 

max 

M± m 

min 

max 

M± m 

min 

max 

/hxcI 
n = 6 

1.50 ± 0.29 

1 

2 

2.50 ± 0.29 

2 

3 

10.75 ± 0.75 

9 

12 

10.50 ± 2.22 

4 

18 

f\m2 
n= 18 

3.00 ± 0.63 

2 

6 

3.33 ±0.21 

3 

4 

30.50 ± 2.93 

20 

40 

16.17 ± 1.72 

6 

32 

> 
3 *0 

II 

2.43 ± 0.20 

2 

3 

2.86 ±0.14 

2 

3 

16.29 ± 1.30 

12 

21 

15.35 ±2.11 

3 

34 

ccp 
n = 9 

2.40 ± 0.29 

1 

4 

2.40 ± 0.24 

2 

4 

16.10 ± 1.36 

8 

21 

15.75 ±2.13 

4 

35 

_ O 
3 T3 

II 

ON 

2.00 ± 0.37 

1 

3 

2.17 ±0.17 

2 

3 

20.16 ±4.33 

8 

33 

9.27 ± 1.48 

3 

18 


TABJIMUA 5 

Mop(J)OMeTpH4ecKHe xapaKTepHCTHKH pacTeHHH nepe3 18 Mec KyjibTHBHpoBaHHH 


HoMep 

o6pa3ua, 

BbiGopxa 

Hhcjio KOpHen, hit. 

Hhcjio JiHCTbeB, hit. 

TljiHHa noGera, mm 

TljiHHa KOpHen, mm 

M± m 

min 

max 

M±m 

min 

max 

M± m 

min 

max 

M±m 

min 

max 

/h* 

2.29 ± 0.29 

1 

3 

3.43 ± 0.20 

3 

4 

22.29 ± 0.99 

20 

26 

17.75 ± 2.56 

4 

41 

n = 7 
/cp 

0.9 ± 0.20 

0 

2 

2.40 ± 0.20 

2 

4 

10.38 ± 0.82 

5 

23 

3.90 ±0.41 

3 

6 

n= 13 














5 BoTaHHMecKHM xcypHaji, Ns 7, 2007 r. 
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TABJ1MUA 5 (npodoAOtcenue) 


HoMep 

o6pa3ua, 

Hhcjio KopHen, hit. 

Hhcjio JiHCTbeB, hit. 

XljiHHa no6era, mm 

JXnuHa. KopHefl, mm 










M ± m 



BbiGopKa 

M±m 

min 

max 

M±m 

min 

max 

M ± m 

min 

max 

min 

max 

ccp 
n = 4 

3.50 ± 0.50 

2 

4 

3.50 ± 0.29 

3 

4 

27.10 ±2.24 

22 

33 

56.90 ± 13.10 

9. 

154 

Acp 
n = 6 

1.60 ±0.24 

1 

2 

2.80 ± 0.20 

2 

3 

22.25 ± 2.66 

18 

30 

8.00 + 1.83 

3 

14 

</cpl 
n = 6 

0.50 ± 0.22 

0 

1 

2.00 ± 0.00 

2 

2 

5.17 ±0.90 

1 

7 

1.67 ±0.67 

1 

3 

</cp2 
n = 8 

2.75 ± 0.25 

2 

4 

3.00 ± 0.27 

2 

4 

14.38 ± 2.09 

10 

26 

6.64 ± 1.19 

1 

20 


TABJ1HUA 6 

Mop(j>OMeTpH 4 ecKHe xapaKTepucTHKH pacTeHHH nepe3 29 Mec KyjibTHBHpoBaHHH 


HoMep o6pa3ua, 
Bbi6opKa 

Hhcjio KopHen, hit. 

Hhcjio JiHCTbeB, hit. 

o6mee 

TOJibKO 3ejieHbie 

M±m 

min 

max 

M±m 

min 

max 

M ± m 

min 

max 

/cp n = 7 

2.29 ± 0.36 

1 

4 

7.71 ±0.42 

6 

9 

3.57 ± 0.20 

3 

4 

ccp n = 5 

3.20 ± 0.49 

2 

5 

7.80 ± 0.86 

5 

10 

4.20 ± 0.49 

3 

5 

chjk n = 2 

2.50 ± 0.50 

2 

5 

7.50 ± 0.50 

7 

8 

4.00 ± 0.00 

4 

4 

£cp n = 6 

2.17 ±0.17 

2 

3 

6.83 + 0.48 

5 

8 

3.34 ± 0.34 

2 

4 

bBX n = 3 

2.34 ± 0.34 

2 

3 

8.00 ± 0.56 

7 

9 

4.00 ± 0.00 

4 

4 

dim n = 6 

3.17 ±0.17 

3 

4 

6.83 ± 0.75 

4 

8 

3.83 ±0.17 

3 

4 

chxc n = 8 

3.22 ± 0.22 

2 

4 

7.13 ±0.13 

7 

8 

3.75 ±0.16 

3 

4 

0 HJK n = 6 

3.87 ± 0.54 

3 

6 

8.17 ±0.40 

7 

10 

3.67 ± 0.21 

3 

4 


KyjibTypw Mepe3 8— 29 Mec KyjibTHBHpoeaHHH. MopcJioMeTpHHecKHe /jaHHbie 
npeACTaBJieHM b Ta6ji. 3—6, oGhjhh bha pacTeHHH — Ha pwc. 1,2 h Ta6jiHije-BKJieHKe. 

Hepe3 8 Mec KyjibTHBHpoeaHHH ceaHijbi npe/jCTaBJiHJiH co6oh HeGojibume pacTe- 
HHJI C yTOJimeHHOH anHKaJIbHO-6a3aJIbHOH OCbK) H xopomo pa3JIHHHMbIM 3nHKOTHJieM. 
Il0Ka3aTeJIH H3MepeHHH /JJIHHbl pacTeHHH H IUHpHHbl HX yTOJimeHHOH 6a3aJIbHOH HaCTH 
npeACTaBJieHbi b Ta6ji. 3. Mop<|)OMeTpHHecKHe noKa3aTejiH OTpaxcaiOT Taioxe TeMnbi po- 
CTa pacTeHHH H HX OpraHOB. Mop(J)OJIOrHHeCKHH H MOp(|)OMeTpHHeCKHH aHaJIH3 nOTOM- 
ctbb, nojiyneiiHoro H3 ccmjih pa3JiHHHbix pacTeHHH, npoBe/jeHHbiii nepe3 8 Mec xyjibTH- 
BHpOBaHHH, BbmBHJi 3HaHHTejibHyio reTeporeHHocTb pacTeHHH no TeMnaM hx pa3BHTHH. 

Mop(J)OMeTpHHecKHe flaHHbie cejiHijeB b BapnaHTe fim. oneHb chjibho BapbHpoBajiH, 
npn 3 tom BbmejiHJiHCb 2 cTaTHCTHnecKH /jocTOBepHo pa3JiHHHbie rpynnbi. Kax bh/jho h3 
Ta6ji. 3, Mop(J)OMeTpHHecKHe noica3aTejiH h TeMnbi pocTa y pacTeHHH b BapnaHTe fiiyxl 
CpaBHHMbI C TaKOBbIMH B BapHaHTaX rfcp, 6cp,/cp. fljjIH Bcex HHX 6bIJIH XapaKTepHbl MH- 
HHMajibHbie noKa3aTejiH Ha /jaHHOM 3Tane H3yneHHH xyjibTHBHpyeMbix pacTeHHH. Mop<|>o- 
MeTpHnecKHe noxasaTejiH h TeMnbi pocTa y cejnmeB ft ixcl 6 mjih MaxcHMajibHbiMH h cpaB- 
hhmm c noica3aTejuiMH TaxoBbix b BapnaHTe ccp. fljiHHa pacTeHHH b 2 nocjie/jHHx Bapn- 
aHTax b 3 pa3a, a uiHpHHa 6a3ajibHon nacra b 2 pa3a npeBbimajiH TaxoBbie y pacTeHHH 
Bcex Apyrnx BapHaHTOB. KpoMe toto, y HexoTopbix pacTeHHH b BapnaHTax ccp h ft dk 
6 mjih OTMeneHbi 3anaTKH KopHen. CejiHijbi b ocTajibHbix BapnaHTax oTCTaBajin b pa3BH- 
THH, H KOpHH y HHX HaHHHaJIH 3aKJiaflbIBaTbCJI Ha 6oJiee n03^HHX 3TanaX KyjibTHBHpoBaHHH. 

Hepe3 13 Mec pa3BHTHH b KyjibType in vitro pacTeHHH hmcjih no6er co c(J>opMHpo- 
BaHHblMH JIHCTbJIMH, OCHOBaHHe KOTOpOTO yTOJimeHO, y 6oJIbIHHHCTBa H3 HHX HMeJIHCb 
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kophh (cm. Ta6jiHuy-BKJieHKy, 1 — 5). B Ta6ji. 4 noxa3aHbi HexoTopbie Mop(J)OMeTpH- 
necxne xapaKTepHCTHKH pacTeHHH. IIo nncjiy jihctbcb h xopHen ohh pa3JiHnajiHCb He- 

3HaHHTeJIbHO. BoJIbUIHHCTBO H3 HHX HMeJIH 2 - 3 3CJieHbIX JIHCTa H 2 - 3 KOpHfl. TeTepo- 

reHHocTb no TeMnaM pocTa h Mop<|)OJiorHHecxHM napaMeTpaM pacTeHHH b BapnaHTe fityta 
coxpaHHJiacb h Ha AaHHOM OTane xyjibTHBnpoBaHHJi. PacTeHHH /h)x1 hmcjih 6onb- 
inee hhcjio KopHen (3—4 hit.) h jihctbcb (3 — 4 hit.) no cpaBHeHHio c pacTemwMH Bcex 
ocTaubHbix BapnaHTOB, Tor/ja xax pacTemw finx ! no nncjiy jihctbcb He oTjinnajiHCb 
ot pacTeHHH b Apyrnx BapnaHTax, ho hmcjih MeHbmee hhcjio xopHeii (1 — 2 hit.). 

fljiHHa jiHCTbeB h xopHen BapbHpoBajia AOCTaTOHHo ninpoKo y pacTeHHH xax OAHoro, 
Tax h pa3Hbix BapnaHTOB onbiTa. MaxcHMajibHyio /yiHHy jihctbcb (b 2 pa3a fljiHHHee), 
neM b cjiynae ocTajibHbix BapnaHTOB, hmcjih pacTeHHH /hxcI (30.5 ± 2.93 mm), a Maxcn- 
MajibHyio AJiHHy xopHeii (b cpe^HeM oxojio 16 mm) — /h)xl,/cp h ccp. CooTHomeHHe 
AJihh JiHCTbeB h xopHen y pacTeHHH /h)x1 h bcp cocTaBJuuio 2 : 1, a y/H)x2,/cp h ccp — 
1 : 1. Ha /jaHHOM 3Tane pa3BHTHa 6buia npoBe^eHa BH3yajibHaji oijeHxa pacTeHHH xax 
pa3Hbix BapnaHTOB, Tax h BHyTpn xa)XAoro H3 hhx. HaH6ojiee xpynHbie pacTeHna, HMe- 
lomne Hecxojibxo xopHen h Hecxojibxo 6ojiee ajihhhmx jihctbcb no cpaBHeHHio c jspyru- 
mh ocoGjimh, 6mjih OTo6paHbi jsjvt nepeca^xH b noHBeHHbiH cy6cTpaT. npn otom 6biJio 
Bbica^ceHo 22 hit. pacTeHHH bcp, 32 hit. ccp h 52 hit./ had. CaMbie xpynHbie pacTeHHH 
b nocjieflHeM BapnaHTe Ha AaHHOM 3Tane xyjibTHBHpoBaHnsr 6biJin nepecaaceHbi b non- 
BeHHHH cy6cTpaT. Taxace 6biJin BbicaaceHbi HaH6ojiee xpynHbie pacTeHHH bcp h ccp. 
OcTaBinHecH pacTeHna 6mjih nepecaaceHbi Ha cBexcyio nnTaTejibHyio cpe^y AJifl AaJib- 
HeHinero xyjibTHBHpoBaHna. TaxHM o6pa30M, nepe3 13 Mec xyjibTHBnpoBaHHa oxa3a- 
JIHCb AOCTaTOHHO XOpOUIO pa3BHTbIMH TOJIbXO HexoTopbie paCTCHHH, nOJiyHCHHbie H3 ce- 
mjih b 3 BapnaHTax onbiTa (/hac, bcp n ccp). BojibinnHCTBO pacTeHHH Apyrnx BapnaH- 
TOB 3aMeTHO OTCTaBaJIH B CBOeM pa3BHTHH, nOOTOMy OHH He HCn0JIb30BaJIHCb Ha AaHHOM 
3Tane xyjibTHBHpoBaHHa rjix nepeca^KH b HecTepHJibHbiH cy6cTpaT. 

Hepe3 18 Mec KyjibTHBHpoeaHHH hhcjio jihctbcb y pacTeHHH Hecxojibxo yBejiHHH- 
jiocb, reTeporeHHocTb no AaHHOMy npH3Haxy y pacTeHHH b pa3JiHHHbix BapnaHTax cTajia 
6ojiee hbhoh (cm. TaGjiHuy-BXJieiixy, 6 , 7). Tax, HanpnMep, hhcjio jihctbcb y pacTeHHH 
BapnaHTOB ft lac h ccp coctbbhjio 3—4 hit., a y ocTajibHbix— 2 — 3 hit. Ha /jaHHOM 3Tane 
xyjibTHBHpOBaHHH pacTeHHa ccp HMejiH HanGojibuine noxa3aTejin. Tax, fljiHHa KopHen 
y hhx b cpe/jHeM cocTaBHJia oxojio 57 mm, hto npeBbicnjio TaxoByio y pacTeHHH /hac 
6ojiee neM b 3 pa3a, a TaxoByio y pacTeHHH ocTajibHbix BapnaHTOB b 7 — 14 pa3. 
JiHCTbeB y pacTeHHH ccp 6buia Taxace HanGojibineH (27.1 ± 2.24 mm). 

CooTHoineHne ajihhbi jihctbcb x othhc xopHen y pacTeHHH ccp H3MeHHJiocb 3a 
6 Mec. xyjibTHBHpOBaHHH n aocthtjio 1 i 2. B cjiynae pacTeHHH Apyrnx BapnaHTOB oho 
cocTaBHJio 1 : 1 y ft lac h 3 : 1 y bcp n fcp. TaxHM o6pa30M, reTeporeHHocTb pacTeHHH 
no cxopocTH pocTa no6era h xopHa CTajia 6ojiee ohcbhahoh, npn otom b cjiynae HexoTO- 
pbix pacTeHHH pocT no6era npeoGjia^aji HaA poctom xopHen, y Apyrnx — sth noxa3aTe- 
jih oxa3ajiHCb cxoahmmh, a y TpeTbHx — pocT xopHa cymecTBeHHo onepeacaji pocT no- 
Gera. 

B uejioM hhcjio xopHen n hhcjio jihctbcb y pacTeHHH OAHoro BapnaHTa Ha a^hhom 
3Tane xyjibTHBHpoBaHna BapbHpoBajio He3HaHHTejibH0. noxa3aTejin ajihhbi xopHen n 
JiHCTbeB xojieGajincb b Gojiee mnpoxHx npeAejiax. HcxjnoHeHHa cocTaBHJin pacTeHHa b 
BapnaHTe rfcp, xoTopbie Gmjih pa3AejieHbi Ha 2 CTaTHCTHHecxn pa3JiHHHbie rpynnbi. B oa- 
Hy rpynny (rfcpl) nonajin pacTeHHa c MHHHMajibHbiM hhcjiom xopHen hjih BooGme nx He 
HMeiomne. OcTajibHbie Mop^oMeTpnHecxne xapaxTepncraxH a^hhbix pacTeHHH oxa3a- 
Jincb b 2 n Gojiee pa3 MeHbniHMH no cpaBHeHHio h c rfcp2 h c ocTajibHbiMH b apnaHTaMH 
onbiTa. TaxHM o6pa30M, o6pa3eu ccmhh rfcp oxa3ajicji caMbiM reTeporeHHbiM no cpaBHe- 
HHK) C OCTaJIbHbIMH. 
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3aMeTHoe yMeHbineHHe Mop<J)OMeTpHHecxHx napaMeTpoB y pacTeHHH BapnaHTa/cp, 
BepoHTHo, CBH3aHO c TeM, hto HaH6ojiee pa3BHTbie pacTemra 6mjih Hcnojib30BaHbi ajih 
n3yneHHH Ha 3Tane 13 Mec KyjibTHBHpo b aH hh , TeM caMbiM pacTeHHH 6buiH BbiBe^eHbi H3 
AajibHeHiuero oxcnepHMeHTa, a ocTaBiHHecn pacTeHHH hmcjih 6ojiee 3aMeAJieHHbie tcm- 
nbl pa3BHTHH. 

B Ta6ji. 2—5 He yica3aHbi cbcachhh o pacreHHHX o6pa3ijOB a h e no toh npHHHHe, hto 
hx hhcjio 6biJio oneHb Mano (xax b cjiynae ahhc) hjih pacTeHHH oneHb CHJibHO OTCTaBajiH 
b CBoeM pa3BHTHH ot oco6eii ocTaubHbix BapnaHTOB onbiTa. Tax, HanpHMep, Gojibinan 
nacTb pacTeHHH b BapnaHTe ewxa nepe3 18 Mec xyjibTHBHpoBaHHH Bee eme He HMejia xop- 
Hefi. no BbimeyKa3aHHbiM npHHHHaM pacTeHHH AaHHbix o6pa3uoB He BbicancHBajiHCb b 
noHBeHHbiH cy6cTpaT hh nepe3 13, hh nepe3 18 Mec xyjibTHBHpoBaHHH, Tor/ja xa k pacTe¬ 
HHH Bcex ocTaubHbix BapnaHTOB no BH3yajibHOH oijeHxe Ghjih npH3HaHbi npHroAHMMH 
Ajih Hcnojib30BaHHH hx b oxcnepHMeHTe no nepeca/jxe b noHBeHHbiH cy6cTpaT. Hepes 
18 Mec xyjibTHBHpOBaHHH 6 mjio BbicanceHo 23 hit. pacTeHHH — bcp, 22 hit. — 6bx, 
54 hit. — ccp + chhc, 69 hit. — rfcp, 98 hit. — /dx, 150 hit. — /cp (Ta6ji. 2). HacTb pac¬ 
TeHHH 6biJia nepecanceHa Ha CBexcyio nmaTejibHyio cpe^y RJix /jaJibHeHiuero pa3BHTHH. 

B Ta6ji. 6 noxa3aHbi HexoTopbie Mop<|)OMeTpHHecxHe xapaxTepHcraxH pacTeHHH ne- 
pe3 29 Mec KyjibTHBHpoeaHHH. K 3T0My BpeMeHH pacTeHHH bo Bcex BapnaHTax onbiTa 
HMejiH 2—3 xopHH h 3 — 4 3ejieHbix JiHCTa. 06mee hhcjio jiHCTbeB x AaHHOMy BpeMeHH 
AOxoahjio 7 — 8 hit. Cpe/jHHe noxa3aTejiH pacTeHHH pa3JiHHHbix BapnaHTOB oTJiHHa- 
HHCb He3HanHTejibH0. BHyTpH xancAoro h3 hhx Ha6jiK>AajiCH AOCTaTOHHO Gojibinoii pa3- 
6poc ^aHHbix npaxTHnecxH no BceM npeACTaBJieHHMM xapaxTepncTHxaM. TeM caMbiM 
reTeporeHHOCTb H3ynaeMbix pacTeHHH no TeMnaM hx pa3BHTHH b xyjibType in vitro Ha 
AaHHOM 3Tane xyjibTHBHpoBaHHH oxa3ajiacb AOCTaTOHHO bbicoxoh. 

OScy^eHHe 

TeTeporeHHocTb ceMHH no CTeneHH hx )XH3Hecnoco6HocTH npoHBHJiacb c nepBbix 
3TanoB xyjibTHBHpOBaHHH in vitro. IIojiHocTbio He)XH3Hecnoco6HbiMH oxa3ajiHCb ceMe- 
Ha b 5 BapnaHTax onbiTa. 3to 6mjih BapnaHTbi ceMHH, co6paHHbie H3 njio^OB BepxHero h 
cpeAHero (33 %) npycoB coubcthh. 

B npoBe/jeHHOM oxcnepHMeHTe noTOMCTBO 6buio nojiyneHo ot 13 BapnaHTOB ceMHH 
(h3 17 H3yneHHbix). H 3 hhx ceMeHa Jinuib 1 BapnaHTa (/hh c) oGjia^ajin bbicoxoh 3Hep- 
rneH npopacTaHHH. Ohh npopocjiH npaxTHnecxH OAHOBpeMemio. O/Hiaxo ynce nepe3 8 Mec 
pacTeHHH ^aHHoro BapHanra pa3^ejiHJincb Ha Ase CTaracTHHecxH AOCTOBepHo pa3JiHHHbie 
rpynnbi no TeMnaM pa3BHTHH pacTeHHH, npnneM hhcjio 6bicTpopacTymHx cenHijeB npe- 
oGjia^ajio. IIpopacTaHHe ceMHH b Apyrnx BapnaHTax 6mjio 6ojiee pacTHHyrbiM, ho pacTe¬ 
HHH Ha 3Tane 8 Mec xyjibTHBHpoBaHHH 6mjih MeHee reTeporeHHMMH no Mop(J)OMeTpHHe- 
cxhm napaMeTpaM. BojibuiHHCTBO H3 hhx 6mjih mcajichho pacTymHMH. HcxjHoneHHe co- 
CTaBHJiH pacTeHHH BapnaHTa ccp, xoTopbie 6mjih GbicTpopacry hjhmh . TaxHM o6pa30M, 
reTeporeHHOCTb noTOMCTBa BHyipn BapnaHTOB Ha AaHHOM 3Tane aHajiH3a TeMnoB pocTa 
pacTeHHH npoHBHJiacb tojibxo b cjiynae 1 H3 13 H3ynaeMbix. OAHaxo aHajiH3 Bcero no- 
TOMCTBa B UeJIOM BbIHBHJI CymeCTBeHHbie pa3JIHHHH TeMnoB pOCTa y pa3JIHHHbIX pacTeHHH. 

Hepe3 13 Mec. xyjibTHBHpoBaHHH HexoTopbie pacTeHHH (6bicTpopacTymHe H3 BapH- 
aHTOB /hhc, bcp, ccp) 6mjih AOCTaTOHHo pa3BHTMMH h hx mohcho 6mjio nepecaxcHBaTb 
b cy6cTpaT. Ha 3Tane 18 Mec xyjibTHBHpoBaHHH ynce 6ojibuiHHCTBo pacTeHHH mohcho 
6mjio nepecancHBaTb b cy6cTpaT, xpoMe pacTeHHH BapnaHTOB ahhc h emm, xoTopbie eme 
He AOCTHTJIH HyHCHOH CTa^HH pa3BHTHH. 

Ha 3Tane 29 Mec xyjibTHBHpoBaHHH cpe/jHHe Mop(J)OMeTpHHecxHe noxa3aTejin Mexc- 
Ay paCTeHHHMH pa3JIHHHbIX o6pa3AOB BbipOBHHJIHCb, HO X03(J)(J)HUHeHT BapbHpOBaHHH 
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napaMeipoB y iiotomkob pa3Hbix BapnaHTOB BHyrpH o/jHoro o6pa3ija n BHyTpH o/jHoro h 
roro )xe BapwaHTa yBejiHHHJica. Bee pacTeHHH 6e3 HcxjnoHeHHJi y)xe hmcjih Hecxojibxo 
KopHew. 

K 3TOMy BpeMeHH npaKTHnecKH Bee pacTeHHH BapnaHTOB fax c n ccp y)xe 6wjih BbiBe- 
#eHbi H3 3KcnepHMeHTa no KyjibTHBHpoBaHHio. fl|aHHbie pacTemw no TeMnaM cBoero 
pa3BHTHH onepoxajin pacTemni Bcex ocTaubHbix BapnaHTOB. Ohm hmcjih 3—4 3ejieHbix 
jiHCTa Ha 3Tane 18 Mec xyjibTHBnpoBaHHfl, Tor/ja xax 6ojibuiHHCTBo pacTeHHH /jpyrnx 
BapnaHTOB aocthtjih tbkhx noxa3aTejien tojibko k 29 Mec xyjibTHBHpoBaHHJi. HHTepec- 
HO, HTO HHCJIO KOpHCH H 3CJieHbIX JIHCTbeB y paCTCHHH ccp npaKTHHeCKH He pa3JIHHajIHCb 
Ha 3Tanax 18 h 29 Mec xyjibTHBnpoBaHHJi. BepojiTHo, hhcjio jihctbcb h xopHeii yBejiHHH- 
BaeTCH no Mepe pocTa pacTeHHH h /jocTnraeT npe/jejibHoro 3HaneHHH Ha 3Tane c<J)opMH- 
poBaHHbix pacTeHHH. TaxHM o6pa30M, cejnnjaM, pa3BHBaiomHMCJi b xyjibType in vitro , 
jX o AOCTH^ceHHa cTa^HH c(J)opMHpoBaHHoro pacTeHHH Heo6xoAHMo pa3JiHHHoe xajieH- 
#apHoe BpeMJi. B cjiynae HauiHx BapnaHTOB ObicTpopacTymne pacTeHHH oxa3biBaiOTCJi 
c(J)opMHpoBaHHbiMH y)xe nepe3 18 Mec xyjibTHBnpoBaHHfl, Tor/ja xax Me/jjieHHO pacTy- 
mne — TOJibxo x 29 Mec pa3BHTHJi in vitro. 

B pa6oTax HexoTopbix aBTopOB noxa3aHO, hto )XH3Hecnoco6Hoe noTOMCTBO b xyjib- 
Type in vitro yzjaeTCfl nojiynnTb tojibxo H3 ccmjih, co6paHHbix b 6ojibniHx no hhcjich- 
hocth ocoOeii nonyjnmirax (Zettler, Mclnnis, 1992; Zettler et al., 1995). B HacToameM 
HCCJie^OBaHHH o6pa3Ubi ccmjih 6mjih co6paHbi c 12 pacTeHHH /jocTaTOHHO Gojibuioh ije- 
HononyjiauHH. IIotomctbo 3 pacTeHHH oxa3ajiocb npaxTnnecxn He)XH3Hecnoco6HbiM. 
Hcxoah H3 pe3yjibTaTOB npoBe/jeHHoro oxcnepHMenra, mo)xho npn/jra x 3axjnoHeHHio, 
hto ceMeHa He xa^oro pacTeHHH, #a)xe Gojibuioh no hhcjichhocth ocoOeii ueHono- 
nyji^uHH, no^xo^HT jxnx ocymecTBJieHH^ npneMOB MaccoBoro pa3MHO)xeHHJi pacTeHHH 
^aHHoro BH^a. 
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SUMMARY 

By investigations of seed germination and cultivation of plants, a high heterogeneity was revealed 
among seed offsprings of 12 different plants from the same population of Dactylorhiza maculata s. 1. 
in development rate and seedlings viability in vitro. Viable offsprings originated from the seeds from 
only lower and middle parts of inflorescence of 9 plants. The seeds from upper inflorescence tier of 
practically all the studied plants were unviable. The plants originated from different specimens varied 
in root differentiation time during cultivation, and differed in leaf and root length. The average morpho¬ 
metric data between plants from different specimens became even smooth only in 29 months of cultiva¬ 
tion, but the heterogeneity of the offsprings of the same specimen increased. It was concluded, that 
the seedlings need different time to turn into formed plants during cultivation in vitro. 


Y.I1K 581.55 


Bot. acypH., 2007 r., t. 92, JV° 7 


B. C. HnaTOB, JL A. KHpmcoBa|, H. A. Maftop 


BJIHHHHE FILIPENDULA ULMARIA {ROSACEAE) 
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HccjieflOBaHa ann^HKaTopHaa ponb Filipendula ulmaria b nyroBbix coo6mecTBax. OnpeaeneHa «cnjia 
bjihhhhjd) F. ulmaria Ha conyTCTByioume bhru . B KauecTBe BJimnomero (J)aicjopa ncri 0 Jib 30 BaHbi ckbo3h- 
ctocti* nonora F. ulmaria (oTpancatomaa ocBemeHHocTb no# ee nonoroM), nJiOTHOCTb ee KopHeBon cHCTeMbi 
h onafl. CocToaHHe conyTCTByiomHX bh^ob oneHHBajiocb npoeKTHBHbiM noKpbiTHeM. noKa3aHO, hto F. ul¬ 
maria (J)opMHpyeT neHOTHHecKyio CTpyicrypy coo6mecTB b cbocm (j)HToreHHOM none. 

KjnoneBbie cnoBa: Filipendula ulmaria , 3,aH({>HKaTop, (J)HToreHHoe none, CKB03HCTOCTb, neHOTHHe- 
CKaa CTpyKTypa. 

B3aHM00TH0iueHHa b pacTHTejibHbix coo6mecTBax bo mhotom onpe/jeaaiOTca cno- 
co6hoctbk) pacTeHHH TpaHC(J)opMHpoBaTb cpe/ty oGmaHHa. HacToamaa pa6oTa othocht- 
ca k HCCJie/jOBaHHaM, nocBameHHbiM BbiaBaeHHio 3/tH<|)HKaTopHbix cbohctb OT/jeabHbix 
KOMnoHeHTOB pacTHTeabHbix coo6mecTB, npeac/te Bcero /tOMHHHpyiomHx. 06uiHpHyK) 
HH(J)opMaitHio moxcho nojiyHHTb, nccae/tya (JwToreHHbie nojia pacTeHHH. B JiHTepaType 
HaKonaeH Goabinon MaTepnaa no (JwToreHHbiM noaaM, aacraHHO CBe/teHHbin b KoaaeK- 
thbhoh pa6oTe (3ayroabHOBa h up., 1988). EoabuiHHCTBO pa6oT KacaeTca (JiHToreHHbix 
noaen .apeBecHbix pacTeHHH Kaic yao6Horo o6i>eKTa aaa HccaeaoBaHna h annib oTaeab- 
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Hbie nocB^meHM TpaBHHHCTbiM pacTeHHHM. flpeBecHan )XH3HeHHaa (J)opMa no3BOjnieT 
BbIHBHTb BJIHflHHe OT/jeJIbHOH 0 C 06 h, y TpaBflHHCTbIX paCTCHHH Bbl/jeUHTb oco6b He BCe- 
r JXSL B03M0)XH0, peHb MO^CeT HATH O MHKpOipynnHpOBKaX, He6oJIbIUHX KypTHHaX, pe)xe 
oTAeJibHbix oco6ax. 

B xanecTBe o6i>exTa Bbi6paH jia6a3HHK basojihcthbih Filipendula ulmaria (L.) Ma¬ 
xim., KpynHoe MHorojieTHee pacTeHHe, xapaxTepHoe aJI* cbipbix jiyroB, 3a6ojiaHHBaio- 
iahxch jiecoB, Bbipy6oK h onymeic, nacTo o6pa3yiomee 3apocjiH no 6eperaM pynbeB h bo- 
AoeMOB. B coo6mecTBax oh nacro AOMHHHpyeT, AaHHbie )xe o ero cpeAOo6pa3yK)meii 
pOJIH BeCbMa MaJIOHHCJieHHbl H OTpblBOHIIbl. 

C6op MaTepnana npoBOAHJica b pailoHax CeBepo-3anaAa Pocchh (JleHHHrpaACxaa, 
TBepcxaa oGjiacra). 

Ochobhmm MaTepnajioM AaHHOH pa6oTbi nocjiyacHJiH 18 TpaHcexT nepe3 Mraa 
F. ulmaria , Ha KOTopwx rjvl onHcaHHfl pacTHTejibHOcra nepe3 1 m 3axjiaAbiBajiHCb njio- 
maAKH pa3MepoM 50 X 50 cm (1017 onncaHHH njiomaAox). 

fl|onojiHHTejibHo onncaHo no 50 miomaAOK c HanOojibHiHM noxpbiTHeM jia6a3HHKa 
(90—100 %) h Ha miomaAicax, rAe oh OTcyTCTBOBan. Taioxe onncaHo no 20 njiomaAOK 
HenocpeACTBeHHo b KypTHHax jia6a3HHKa (oTAejibHbie oco6h) h p^aom c hhmh, rAe oh 
OTCyTCTBOBaJI. 

Ha njiomaAKax onpeAejnmocb o6mee npoeKTHBHoe noKphirae, npoeKTHBHoe noxpw- 
THe xa^CAoro H3 bhaob, o6maa cxbo3hctoctb, ckbo3hctoctb na6a3HHKa, ckbo3hctoctb 
o6maa Been coBoxymiocTH bhaob, xpoMe jia6a3HHKa. 

nocTynjieHHe cojihchhoh paAHaijHH noA nojior pacTeHHH 3BBHCHT ot ckbo3hctocth 
(a^cypHocra) pacTHTenbHoro nonpoBa (AxyjioBa h ap*, 1966; AjieKceeB, 1976; LJejibHH- 
xep, 1978, h Ap )- HaMH b Jiecax 6biJia BbiflBJieHa 6jiH3xaa k (JjyHxijHOHajibHOH 3bbh- 
CHMOCTb OCBemeHHOCTH OT CKB03HCTOCTH! T| 2 = 0.89 - 0.98 B 3aBHCHMOCTH OT norOAbl 
(HnaTOB h AP-, 1979). KpoMe Toro, 6 bijio noKa3aHo bjihahhc ckbo3hctocth Ha TeMnepa- 
TypHWH pe>KHM noA nojioroM ApeBOCTOfl, BJia^cHocra B03Ayxa h noHBbi. npn H3yneHHH 
TpaBOCToeB, HacKOJibKO HaM H3BecTHO, 3tot noKa3aTejib He Hcnojib3yeTc^. HaM npeAJio- 
xceH AocTaTOHHO npocTOH cnoco6 onpeAeJieHHH ckbo3hctocth TpaBOCToeB (Manop, Kh- 
pHKOBa, 2002). JJjm 3Toro Hcnojib3yeTca BH3HpHaa paMKa 9 X 9 cm c AeJieHMMH (paMxa 
MO^CeT HMeTb H HHOH pa3Mep, B 3aBHCHMOCTH OT pBMKH, pacnOJIO)XeHHOH Ha 3eMJie). Bh- 
3yanbHa^ paMxa npoeijHpyeTCfl Ha Ha3eMHyio paMxy. Ckbo3hctoctb onpeAejraeTCfl no 
BepTHKajiH h no 4 HanpaBJieHMM noA yrjiOM 45°. nocjieAHee hco6xoahmo rjui yneTa 
6oKOBoro ocBemeHHH. Ckbo3hctoctb onpeAejweTCfl Rax cpeAHee no 5 HanpaBJieHH^M. 
npoBepica Ha 100 njiomaAKax noxasajia, hto 6oJiee 70 % BapbHpoBaHHH ocBemeHHocTH 

3aBHCHT OT CKB03HCTOCTH Jia6a3HHKa, OnpeACJieHHOH yKa3aHHbIM MeTOAOM. B ACHCT- 
BHTejibHOCTH, HecoMHeHHo, 6 ojibuie, Tax xax oueHxa cxbo3hctocth conpoBOxcAaeTCH 
Gojibuioh ouih6xoh, xoTopaa yBejiHHHBaeT aojiio cjiynaHHoro BapbHpoBaHM. TaxHM 06 - 
pa30M, CXB03HCTOCTB MO)XHO paCCMaTpHBBTb XaX napaMCTp, (J)OpMHpyiOmHH CymeCT- 
BeHHHH axojiorHHecxHH (JjaxTop — ocBemeHHocTb — hb 3HanHTejibHOH Mepe onpeAe- 
JunomHH 3AH(J)HxaTopHyio pojib jia6a3HHxa. KpoMe Toro, cjieAyeT HMeTb b BHAy, hto 
cxB03HCTOCTb oipa)xaeT xojiHnecTBO opraHHnecxoH Maccbi, npn otmhpbhhh nonaAaio- 
men Ha noHBy, h pa3BHrae xopHeBbix chctcm (neM MeHbrne cxbo3hctoctb, tcm 6 ojibme 
onaAa h noHBa 6 ojibme 3anojiiraeTC5i xopmiMH Jia6a3HHxa). CymecTByeT TecHaa xoppe- 
JMAHOHHaa CBH3b MexcAy BecoM TpaB h npoexTHBHbiM noxpbiTHeM, h, ecTecTBeHHo, co 
CXB03HCTOCTBK) (HnaTOB, 1962). KoJIHHeCTBO CyXOH HaA3eMHOH Maccbi, npOH3BOAHMOH 
Jia6a3HHX0M h o 6 pa 3 yK)meii onaA, bcjihxo. CpaBHeHHe cyxon Maccbi Ha 20 miomaAKax c 
npoexTHBHbiM noxpbiTHeM jia6a3HHxa 90—100 % h Ha 20 p^aom pacnojioxceHHbix njio- 
maAxax 6e3 jia6a3HHxa noxa3ano, hto xojihhcctbo opraHHnecxoH Maccbi b nepBOM cjiy- 
nae b 3—3.5 pa 3 a 6 ojibine. JIa 6 a 3 HHx o 6 pa 3 yeT MoiAHyio xopHeByio CHCTeMy. Ha Tex )xe 
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iuioma/jKax b MOHOJiHTax 20 X 20 X 10 cm onpe/jejieH o6i>eM KopHefi. Ha njioma/jKax c 
jia6a3HHKOM o6i>eM KopHen OKa3ajicji b 2 pa3a 6ojibme, neM npn ero otcytctbhh. Ho /je- 
jio He tojibko b 3tom. flepHHHa jia6a3HHKa MomHan, njioTHan, njioxo pa3pymaeTCJi. noo- 
TOMy Apyrwe bh/jbi He MoryT b Hen 3aicpenHTbC5L no HauiHM HaGjno/jeHHHM, b /jepHHHe 
Jia6a3HHKa npopacTaeT tojibko Ranunculus cassubicus (b xhjiom coctojihhh) h Geum rU 
vale. OcTajibHbie bh/jbi b /jepHHHe BCTpenajiHCB KpaiiHe pe/jKO. 

TaKHM o6pa30M, 3KOJiorHHecKHMH (JmKTopaMH, (JjopMHpyeMBiMH Jia6a3HHKOM, MoryT 
6bitb ocBemeHHOCTb, iuiothoctb KopHeBbix CHCTeM, Bbi3biBaiomaa npocipaHCTBeHHoe 
HCKJiiOHeHHe (BacHJieBHH, 1983), ona/j, o6oramaiomHH noHBy opraHHKOH. Bee ohh cbji- 
3aHbi co CKB03HCT0CTBK). nepexBaT oca^KOB jia6a3HHKOM, no-BH/jHMOMy, He HrpaeT po- 
jih, nocKOJibKy MecTa ero npOH3pacTaHH$[ hmciot /jocTaTOHHO Bbicoxyio BJiamiocTB. 

Bee onHcaHHH npoOHbix mioma/joK o6i>eAHHeHbi b 3 rpynnbi, pa3JiHHaiomHecji BH#a- 
MH-coAOMHHaHTaMH, b KanecTBe nocjie/jHHX BbiCTynaiOT Alopecurus pratensis, Anthri- 
scus sylvestris, Cirsium oleraceum , Geum rivale, Heracleum sibiricum. XapaKTepHCTHKa 
3thx rpynn (MHKporpynnHpoBOK) npeflCTaBJieHa b Ta6ji. 1. Bcero OTMeneHO 22 BHfla. 
3EOJiorHHecKa^ oijeHKa yBJia^KHemni h OoraTCTBa no mnajiaM JI. P. PaMeHCKoro (1956) 
h J \. H. L(biraHOBa (1976) o^KHaKOBa bo Bcex ranax MHKporpynnHpoBOK. Otmcthm, hto 
Mop(J)OJiorHHecKHe onHcaHmi 20 noHBeHHBix am TaK^ce OKa3ajiHCb oneHB cxo/jhbimh. 

IIpH H3yneHHH 3/jH(J)HKaTopHOH pojiH pacTeHHH BOo6me, a b HarneM cjiynae jia6a3HH- 
Ka, ochobhoh HHTepec npe^CTaBJiHeT ijeHOTHnecKHH 3<Jx|)eKT — bjihahhc 3#H<|)HKaTopa 
(jia6a3HHKa) Ha conyrcTByiomHe bh/u>i. B KanecTBe BJiHJiiomero (JmKTOpa HCH0Jib30BaHa 
CKB03HCT0CTB nojiora jia6a3HHKa, a peaKijHJi bhaob oijeHHBajiacb npoeKTHBHbiM noKpbi- 
raeM. 

BBDIBJieHHfl B03fleHCTBHJI Jia6a3HHKa HCn0JIB30BaH AHCnepCHOHHBIH aHaJIH3, a 
HMeHHO KBa^paT KoppejwuHOHHoro OTHomeHHH (r| 2 — «cHJia bjihahhs» no H. A. ILio- 
XHHCKOMy, 1970), npeACTaBJiHiomnn aojiio (JjaKTopnajibHoro BapbHpoBaHHJi (B03HHKaio- 
njero no# B03#eHCTBHeM Hccjie/jyeMoro (JmKTopa) ot o6mero BapBHpOBaHmi. PaccHHTa- 
hbi TaK^ce CHJia bjihjihhh Ha bcio coBOKynHOCTB bhaob (b Ta6jiHije «o6man»), bbihhcjich- 
Haji KaK oTHomeHHe cyMMbi ^aKTopnajibHoro BapbHpOBaHHH bhaob h cyMMbi o6mnx 
BapbHpOBaHHH BH/JOB, H BKJia# Ka}K£OrO BH^a K CyMMe 4>aKTOpnaJIbHbIX BapbHpOBaHHH 
Bcex bh/job (HnaTOB, KHpnKOBa, 1977). 3 th /jaHHbie npe/jCTaBJieHBi b Ta6ji. 2. 

npe/^BapHTejiBHO 6buia BbiHHCJieHa r| 2 Mexc/jy ckbo3hctoctbk) jia6a3HHKa h ckbo3h- 
ctoctbk) Bcex ocTajibHbix bh/job, onpe/jejieHHafl b BH^e pa3HHUbi ueyKRy o6meH ckbo3h- 
CTOCTBK) H CKB03HCTOCTBK) Jia6a3HHKa. CHJia BJIHJIHHJI Jia6a3HHKa OKa3ajiacb OHeHb 6ojib- 
hioh (r| 2 = 0.86), flocTOBepHbiii TpeHA perpeccHH nojio^cHTejibHbiH, t. e. bjihahhc Jia6a3- 
HHKa CHJIBHO OTpHIjaTCJIBHOe. 

PaccMOTpHM BJiHHHHe Jia6a3HHKa Ha oxzjejiBHBie bh/jbi (Ta6ji. 2). B uejiOM y Bcex bh- 
/job o6Hapy^ceHa oTpHijaTejiBHaji peaKijiui. O/jHaKO bjihahhc Ha HeKOTopbie bh/jbi OKa3a- 
jiocb HeBejiHKo. Ho 3to He 03HanaeT, hto b AeiicTBHTejiBHocTH Jia6a3HHK cjia6o Ha hhx 
BJIHHeT. TaKHMH BH^aMH flBJUIIOTCJI BH/JBI C MaJIOH BCTpeHaeMOCTBK) H C HeiHHpOKHM 
AHana30HOM npocTpaHCTBeHHoro noKpBiTHsr. TaKHM o6pa30M, cKa3ajiHCB ocoGchhocth 
BBl6opOK. 

HeCOMHeHHO, Ha (J)OpMHpOBaHHe npOeKTHBHOrO nOKpBITHJI BHflOB OKa3BIBaeT BJIHH- 
HHe He TOJIBKO Jia6a3HHK, HO H ero CO/JOMHHaHTBI. ,Z)jHI npOBepKH 3T0r0 nOJIOXCeHHH MBI 
HCKJIIOHHJIH nJIOma/JKH, Ha KOTOpBIX npe/^CTaBJICHBI BHABI, BHOCHHIHe HaH6oJIBIHHH 
BKJia^ b (JjaKTopnajibHoe BapBHpOBaHHe coBOKynHocTH Bcex bh^ob (kojiohkh «BKjiaA» b 
Ta6ji. 2). 3to bh/jbi: b rpynne I — Geum rivale h Heracleum sibiricum , b rpynne II — 
Cirsium oleraceum h Geum rivale , b rpynne III — Geum rivale h Heracleum sibiricum. 
noCJie OJIHMHHaUHH 3THX BH^OB BHOBB npOBe/jeH paCHeT T| 2 H o6Hapy^CeHO BJIHHHHe Jia- 
6a3HHKa Ha bhabi b 6ojiee «hhctom» BH^e, 6ojibmee b 1.5—2 pa3a. 
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TAEJIHUA 1 

XapaKTepHCTHKa MHKporpynnHpoBOK Filipendula ulmaria 


Bhau 

BcTpenaeMocTb, % 

npoeKTHBHoe nOKpWTHe, % 

cpeAHee 

MaKCHMaAbHoe 

I 

II 

HI 

I 

H 

m 

I 

II 

III 

06mee npoeKTHBHoe noKpbrme 




76 

87 

79 

100 

100 

100 

Filipendula ulmaria 

100 

100 

100 

47 

70 

52 

100 

100 

95 

Achillea millefolium L. 

8 

— 

4 

0.3 

— 

0.1 

5 

— 

5 

Alchemilla vulgaris L. s. 1. 

7 

— 

11 

0.2 

— 

0.04 

5 

— 

2 

Alopecurus pratenis L. 

63 

30 

50 

2.1 

1.0 

1.6 

25 

30 

25 

Anthriscus sylvestris (L.) Hoffm. 

23 

15 

20 

4.2 

3.6 

3.6 

40 

80 

40 

Carex acuta L. 

5 

— 

2 

0.6 

— 

0.1 

30 

— 

25 

Centaurea phrygia L. 

3 

— 

— 

0.1 

— 

— 

10 

— 

— 

Cirsium oleraceum (L.) Scop. 

4 

55 

24 

1.1 

11.7 

2.4 

85 

85 

85 

C. setosum (Willd.) Bess. 

9 

6 

— 

0.3 

0.4 

— 

5 

10 

— 

Galium album Mill. 

33 

26 

33 

2.1 

1.1 

2.3 

30 

30 

25 

G. boreale L. 

35 

21 

20 

1.2 

0.8 

1.3 

35 

30 

25 

Geranium pratense L. 

7 

13 

14 

0.8 

1.1 

1.1 

30 

30 

45 

G. sylvaticum L. 

1 

5 

6 

6.4 

0.3 

0.2 

5 

5 

5 

Geum rivale L. 

72 

73 

73 

6.5 

6.1 

6.0 

30 

35 

40 

Heracleum sibiricum L. 

12 

— 

8 

3.4 

— 

2.1 

60 

— 

45 

Hypericum maculatum Crantz. 

9 

— 

8 

0.3 

— 

0.3 

10 

— 

10 

Ranunculus auricomus L. 

27 

33 

— 

0.6 

0.5 

— 

5 

5 

— 

R. cassubicus L. 

6 

30 

41 

0.3 

1.9 

2.3 

10 

20 

10 

Thalictrum flavum L. 

32 

31 

31 

2.3 

2.0 

2.2 

30 

35 

40 

Veronica longifolia L. 

9 

12 

— 

0.2 

0.3 

— 

10 

10 

— 

Vicia cracca L. 

68 

47 

58 

2.1 

1.4 

2.0 

10 

7 

7 

V sepium L. 

26 

10 

11 

0.6 

0.2 

0.4 

15 

13 

15 

CKB03HCT0cn> (MaKCHMajibHafl) Fi¬ 

95 

95 

95 







lipendula ulmaria 










Hhcjio bhaob 

22 

16 

18 







AnaMeTp MHKporpynnHpoBOK, m 

10-56 

10-51 

11-54 







Hhcjio iuiomaaoK 

400 

352 

265 







YBJKUKHeHHe 

72 

73 

73 







EoraTCTBO 

11 

11 

11 








IIpHMeHaHHe. I—III — thitu MHKporpynnHpoBOK. YanaxHeHne h SoraTcreo — cepeAHHaaMiunnyHMno inica- 
jiaM JI. T. PaMeHCKoro (PaMeHCKHH h AP-, 1956). 


HaM npeACTaBJiaerca, hto 6ojiee o6i>eKTHBHLiM Moacer 6litl cpaBHeHHe peaKu.Hn bh- 
A ob, ecJiH Hcnojn>30BaTb HepeajiH30BaHHoe noKpLrme, b3«b 3a ocHOBy MaKCHMajiLHO 
B03MoacHoe b abhhlix 3KOTonax npoeKTHBHoe noKpLiTHe BH^a (HnaTOB h AP-, 1989). He- 
peajiH30BaHHoe noKpLirae blihhcjmjiocl KaK pa3HHija MeacAy MaKCHMajiLHO B03Moac- 
HLIM nOKptlTHeM H AaHHBIM IIpOeKTHBHblM nOKpLITHCM, A^JieHHaA Ha MaKCHMajiLHO B03- 
MOJKHoe npoeKTHBHoe noicpLiTHe. B KanecTBe MaKCHMajiLHoro 6luio b3«to HaH6ojH>mee 
noKpLirae BHAa, BCTpeneHHoe b Hauinx o6i>eKTax. B 3tom cjiynae crpyKTypa CBJoen OKa- 
3ajiacb TaKOH ace, ho o6HapyacHJiacL hcckojilko Gojimiaa cnjia Bjmamia jia6a3HHKa 
npaKTHHecKH Ha Bee bhali (Ta6ji. 2). TaKHM o6pa30M, blmbjicho 3HaHHTejiLHoe BJinaHHe 
Jia6a3HHKa Ha conyrcTByiomHe bhali, ho He ctojil 6ojiLinoe, KaK MoacHO 6luio 6li oacn- 
AaTL, hcxoa» H3 BH3yajiLHLix Ha6jnoAeHHH. flejio, no-BHAHMOMy, b MeroAHKe pacneroB. 
J\jw AHcnepcHOHHoro aHajiH3a ckbo3hctoctl Jia6a3HHKa pa3AejiaJiacL, KaK 3to o6lihho 
Aejiaerca, Ha KJiaccLi ckbo3hctocth. BHyrpH KaacAoro KJiacca npeACTaBjieHa aMnjiHiyAa 


6 EoTaHHHecKHfi ^cypHaji, M? 7, 2007 r. 
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TABJIMUA 3 

Cmia BJiHHHHfl (r| 2 ) Filipendula ulmaria , 

BbiflBjieHHaa Ha iuioma/mx c ee MaKCHMajibHbiM npoeKTHBHbiM noKpbiTHeM (90—100 %) 
h cee OTcyTCTBueM (n = 50 + 50) 


BHflbl 

I 

BcrpeHae- 

MOCTb, % 

IlpoeKTHBHoe noKpbiTHe, % 

CliJia BJ1HHHHH 

(n 2 ) 

Bioiafl 

cpeflHee 

MaKCHManbHoe 

Achillea millefolium L. 

_ 

_ 

_ 

_ 

_ 

Alchemilla vulgaris L. s. 1. 

20 

3.4 

15 

0.11 

0.003 

Alopecurus pratenis L. 

50 

15.7 

45 

0.97 

0.62 

Anlhriscus sylvestris (L.) Hoffm. 

21 

10.7 

40 

0.42 

0.03 

Carex acuta L. 

— 

— 

— 

— 

— 

Centaurea phrygia L. 

— 

— 


— 

— 

Cirsium oleraceum (L.) Scop. 

28 

14.6 

70 

0.54 

0.06 

C. setosum (Willd.) Bess. 

20 

7.4 

45 

0.17 

0.01 

Galium album Mill. 

15 

4.2 

10 

0.20 

0.003 

G. boreale L. 

27 

5.4 

15 

0.30 

0.01 

Geranium pratense L. 

10 

2.1 

25 

0.44 

0.01 

G. sylvaticum L. 

5 

0.7 

15 

0.04 

+ 

Geum rivale L. 

75 

22.5 

55 

0.70 

0.11 

Heracleum sibiricum L. 

15 

12 

60 

0.47 

0.08 

Hypericum maculatum Crantz. 

7 

0.1 

3 

0.09 

0.001 

Ranunculus auricomus L. 

5 

1.4 

10 

0.03* 

+ 

R. cassubicus L. 

10 

2.3 

20 

0.31 

0.005 

Thalictrum flavum L. 

24 

8.6 

60 

0.51 

0.04 

Veronica longifolia L. 

8 

1.3 

15 

0.32 

0.008 

Vicia cracca L. 

17 

1.7 

7 

0.06 

— 

V sepium L. 

10 

1.5 

5 

0.25 

0.01 

06man 




0.66 

1 


IlpHMeHaHHe. * — 3HaHeHHe HeaocTOBepHO. 


TABJIMKA 4 

TecHOTa cbh3h (r| 2 ) npoeKTHBHoro noKpbiTHH bh,hob c Filipendula ulmaria 
Ha miomaflKax 10 x 10 cm b KypTHHax jia6a3HHKa h BHe hx (n = 20 + 20) 


Bmibi 

BcrpeHae- 

MOCTb, % 

IlpoeKTHBHoe noKpbirae, % 

CHJia BJIHHHHH 

(n 2 ) 

Bioiaa 

cpeflHee 

MaKCHManbHoe 

Achillea millefolium L. 

_ 

_ 

_ 

_ 

_ 

Alchemilla vulgaris L. s. 1. 

— 

— 

— 

— 

— 

Alopecurus pratenis L. 

80 

17.1 

30 

0.98 

0.31 

Anthriscus sylvestris (L.) Hoffm. 

45 

24.1 

55 

0.68 

0.06 

Carex acuta L. 

— 

— 

— 

— 

— 

Centaurea phrygia L. 

— 

— 

— 

— 

— 

Cirsium oleraceum (L.) Scop. 

40 

52.3 

100 

0.60 

0.08 

C. setosum (Willd.) Bess. 

10 

40.1 

90 

0.86 

0.05 

Galium album Mill. 

38 

6.7 

15 

0.43 

0.02 

G. boreale L. 

34 

3.4 

10 

0.66 

0.03 

Geranium pratense L. 

5 

2.5 

10 

0.56 

0.02 

G. sylvaticum L. 

— 

— 

— 

— 

— 

Geum rivale L. 

75 

19.8 

40 

0.82 

0.23 

Heracleum sibiricum L. 

12 

25.3 

95 

0.84 

0.06 

Hypericum maculatum Crantz. 

— 

— 

— 

— 

— 
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TAJBJIHIJA 4 ( npodojiDtcemie) 


Bhau 

BcTpenae- 
MOCTb, % 

npoeicraBHoe noKpbrrae, % 

CliJia BJIHHHHfl 

(n 2 ) 

Bioia# 

cpeAHee 

MaKCHMcUIbHOe 

Ranunculus auricomus L. 

_ 

_ 

_ 

_ 

_ 

R. cassubicus L. 

4 

0.7 

20 

0.46 

0.01 

Thalictrum flavum L. 

15 

31.2 

85 

0.89 

0.09 

Veronica longifolia L. 

— 

— 

— 

— 

— 

Vicia cracca L. 

5 

1.5 

5 

0.32 

0.006 

V sepium L. 

— 

— 

— 

— 

— 

06maa 




0.79 

1 


3HaneHHH ckbo3hctocth. IIpoeKTHBHtie noKptiTHfl bhaob, pa3HeceHHwe no KJiaccaM 
CKB03HCT0CTH Jia6a3HHKa, COOTBeTCTByiOT He OAHOMy 3HaneHHK) CKB03HCT0CTH, a pa3- 
hbim. B pe3yjn.TaTe npn pacneTe cjiynanHoro (BHyipnicnaccoBoro) BaptHpoBamia b Hero 
OKa3HBaercfl biuhohchhoh h nacTB (jmicropHajiBHoro BapBHpoBamia, BH3BaHHoro aMn- 
JIHTyAOH CKB03HCT0CTH. B HTOre CyMMapHO 4>aKTOpHaJH>HOe BapbHpOBaHHe OKa3BIBaeT- 
ca MeHtHie peajiBHoro, hto CHiDKaer 3HaneHHe r| 2 . YwrBiBafl oto o6cTOHTejn>CTBO, mbi 

BBIHHCJIHJIH T| 2 B AByX pa3HBIX BBl6opKaX. 

1. ILiomaAKH 50 X 50 cm c MaKCHMajiBHBiM npoeKTHBHBiM noKpBrraeM jia6a3HH- 
Ka — 50 h iuiomaAKH c OTcyrcTBHeM Jia6a3HHKa — 50 (Ta6ji. 3). 

2. ILiomaAKH 10 X 10 cm b ijeinpe Kypramj jia6a3HHKa (oco6b hjhi hcckojibko oco- 
6eii) — 20 h BHe 30 hbi bo3achctbhk Jia6a3HHKa — 20 (Ta6ji. 4). 

TaKHM o6pa30M, BJiHXHHe Jia6a3HMKa bbixbjixjiocb npn A»yx ero coctoxhihix—M aK- 
CHM3JIBHOM pa3BHTHH H erO OTCyTCTBHH. 

KaK h oxtHAajiocB, ycTaHOBJieHO cmiBHoe BJimiHHe Ha Bee bhabi, nonaAaiomHe b 30Hy 
ero B03AeHCTBHfl. B nepBOM cjiynae, no-BHAHMOMy, HenocpeACTBeHHO B03ACHCTByio- 
nmM (J)aKTOpOM XBJUnOTCJI OCBeU^eHHOCTB H nJIOTHOCTB KOpHeBBIX CHCTeM. Bo BTOpOM 
6ojiee cymecTBeHHBiM xBjraeTCJi npocTpaHCTBeHHoe HCKjnoneHHe bhaob idiothoh Aep- 
HHHOH Jia6a3HMKa. 

TaKHM o6pa30M, Filipendula ulmaria HBjmeTCH moiahbim 3AH(j)HKaTopoM, (J>opMH- 
pyiomHM CTpyicrypy coo6mecTB, b kotopbix oh HMeer AOMHHHpyiomee nojioxceime. 
B pe3yju»TaTe nepexsaTa CBeroBoro noTOKa h pa 3 BHTna hiiothoh a^Phhhbi oh HeraraBHO 
BJiHxer Ha pa3BHiHe conyrcTByioiimx bhaob, jjjw kotopbix okotoii b MecTe npoH3pacra- 
hhk Jia6a3HHKa OjiaronpHXTeH. B 3tom npoijecce npHHHMaiOT ynacTHe h coAOMHHaHTBi, 
HaxoAanpiecK noA nojioroM jia6a3HHKa, KOTopBie b cboio onepeAB hchbitbibbiot OTpnija- 
TejiBHoe BJDMHHe jia6a3HHKa. HexcHa pojn> onaAa, o6oramaiomero noHBy. Moxcho npeA- 
nojioxcHTB, hto onaA KaK nocraBiimK opraHHKH b noHBy OjiaronpiwTeH jjjw Bcex bhaob, 
(J)OpMHpyiOmHX COOOmeCTB, HO BJIHKHHe peXCHMa OCBemeHHOCTH H IUIOTHaa AepHHHa 
MacKHpyiOT ero Bjunmne. 
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SUMMARY 

Filipendula ulmaria (L.) Maxim, plays potent edificator role in plant societies where this species 
dominate. Due to intensive shading and dense tussock, F. ulmaria negatively affects the development 
of neighbouring species. 
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npHBOflHTCH onucaHHe Mop(f)OJiorHH, 3KOJiorHH h pacnpocTpaHeHHfl 7 BHflOB Cololejeunea , 3 H3 koto¬ 
pbix H3BecTHM H3 a3HaTCKOii HacTH Pocchh, 2 — c KaBKa3a h eme 2 MOiyr 6 bitb HanfleHBi Ha ioro-BOCTOKe 
CTpaHH. C. subkodamae npHBOflHTCH BnepBBie a jih Ch6hph. 

KjiiOHeBBie cjiOBa: neneHOHHHKH Cololejeunea , Poccha, Ch6hpb, pocchhckhh flajiBHHH Boctok. 

Lejeuneaceae — npeHMymecTBeHHO TpoimnecKoe ceMeficTBO, xota ero npe^cTaBH- 
TejiH TaiGKe o6bihhbi b cy6TponHKax h npnjieraiomHx k hhm paiiOHax CeBepHoro h IOhc- 
hoto nojiymapjw, a HeKOToptie xaKCOHti aocraraiOT 6opeajiBHoro h rnnoapicTHHecKoro 
GoTaHHKO-reorpa^HHecKHX noacoB. 3 to o^ho H3 HanGojiee obojiioijhohho npoflBHHy- 
TBIX H Cne^aJIH3HpOBaHHBIX CeMeHCTB JIHCTBeHHBIX neHeHOHHHKOB, HaCHHTBIBaiOmee 

okojio 90 po^OB h 2000 BfyzjOB (Mizutani, 1961; Jones, 2004). Ero npeflCTaBHTejiH HMeiOT 
CBoeo6pa3HBiH «jie^ceHeoHAHBiH» BHeuiHHH o6jihk, BBipaacaiomHHCfl b ^BynonacTHBix 
CJIOHCeHHBIX JIHCTBflX, H3 KOTOpBIX CnHHHafl JlOIiaCTB 3HaHHTeJIBHO KpynHee 6pK)UIHOH H 
npmcpeiuieHa Ha6eraiome, a Taioxe b o6paTHO-fliiijeBHAHOM nepnaHTHH c hcckojibkhmh 
(3 h 6 ojiee) o6bihho hctko BBipaaceHHBiMH pe6paMH. 

B Mop4)OJiorHHecKOM iuiaHe k Lejeuneaceae Han6ojiee 6 jih3kh ceMeiicTBa Porella- 
ceae h Jubulaceae , npe^cTaBHTeJiH kotopbix TaoKe MHoroHHCJieHHBi b TponHnecKHX 
h cy6TponHnecKHx paiiOHax 3eMHoro rnapa. IIpeflCTaBHTeJiH ceM. Lejeuneaceae otjih- 
naiOTca ot Porellaceae CTHHyTBiM b kjiiobobhahbih hochk ycTBeM nepnaHTHa (npo- 
thb uiHpoKoro h, Kax npaBHJio, ynjiomeHHoro ycTBfl); 6ojiee tohkoh h hokhoh hohc- 
koh cnoporoHa (MeHee 16 kjictok CHapyacH h 4 BHyTpH, npoTHB 50 — 60 CHapyacH h 

80-100 BHyTpH); 2-CJIOHHOH CTeHKOH KOpoSOHKH, pa3pBIBaK)meHCa Ha 4 flOJIH (npoTHB 

2—4-cjiohhoh cTeHKH, pa3pBiBaiomeHca Ha 3—5 flOJieii) n npHKpenjieHHBiMH k CTeHKe 
Kopo6oHKH 3JiaTepaMH (npoTHB HenpHKpenjieHHBix y Porellaceae ). 

TecHBiM poactbom Lejeuneaceae CBfl3aHO c ceM. Jubulaceae h OTJiHHaeTca ot no- 
cjieflHero nepnxeijHeM c 1—3 napaMH nepnxeijHajiBHBix jihctbcb, npoTHB 2—5 nap, 3Ha- 
HHTeJIBHO MeHBUIHM HHCJIOM KJieTOK Ha nonepeHHOM cpe3e HOHCKH cnoporoHa (4 BHyT¬ 
pH + 12 — 16 cHapyacH, npoTHB 30 + 30 y Jubulaceae) h (|)opmoh SpiouiHOH Jionacra, ko- 
Topaa (JiopMHpyeT cyMOHKono;jo6HBiH KapMamex co chhhhoh JionacTBio hjih cbo6oaho 
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npHHcaTa k Hen, nporaB Jionacra b BH^e xojinanxa hjih xyBinHHa, o6pa30BaHHoro 3a cneT 
BorHyTOcra caMOH JionacTH y Jubulaceae. 

Ha TeppHTopHH Pocchh npeflCTaBHTejiH 3 thx Tpex HanSojiee xpynHbix no nncjiy bh- 
#ob ceMencTB b Mnpe pacnpocTpaHeHbi npeHMymecTBeHHO b ropHbix panoHax Ha caMOM 
lore CTpaHbi (KaBxa3, ropbi IOhchoh Ch6hph, CTaHOBoe Haropbe), ho Handojibinee hhc- 
jio bh^ob cKOHueHTpHpoBaHO b npHMopcKOM xpae h Ha lore Xa6apoBCKoro Kpaa. 

CeM. Lejeuneaceae npe/ncTaBJieHO Ha TeppHTopHH Pocchh 9 BH^aMH, OTHOcamHMHCJi 
k 4 po^aM. K coacajieHHK), onHcaHira bh/hob h xjhohh rjiz hx onpeaejieHHfl b OTenecTBeH- 
hoh JiHTepaType npaxTHnecxH OTcyTCTByiOT. B cBO/jxe P. H. IIIjiaxoBa «neHeHOHHbie 
mxh CeBepa CCCP» (1976—1982) npHBOflHTca onHcamie jihuib oflHoro BH^a — Lejeu¬ 
nea cavifolia (Ehrh.) Lindb. B cba3H c 3thm uejiecoo6pa3HO npeflCTaBHTb cocTaBJieHHbiH 
Ha ocHOBe npH3HaKOB raMeTO(|)HTa kjiioh rjul onpeflejieHira po^OB ceM. Lejeuneaceae H3- 
BecTHbix b Pocchh. 

KJIIOT OnPEflEJIEHHfl POflOB CEM. LEIEUNAECEAE 

1. AM<fwracTpHH nejitHbie, no6ern 1.3 h 6onee mm limp. Trocholejeunea 

— AMcfmracTpHH flByjionacTHwe hjih OTcyTCTByiOT, no6ern, KaK npaBHJio, MeHee 1.2 mm limp.2 

2. AMcfmracTpHH OTcyTCTByiOT. Cololejeunea 

— AMcfmracTpHH npncyTCTByioT.3 

3. CnHHHafl jionacTE, JiHCTa c pecHHHKOBHflHMMH BbipocTaMH no Kpaio. Nipponolejeunea 

— CnHHHaji JionacTb JiHCTa nejibHOKpaHHaji. Lejeunea 


Pofl Cololejeunea (Spruce) Schiffn., in Engler et Prantl, Nat. Pfl.-fam., 1895, 1, 
3 : 121. — Lejeunea subgen. Cololejeunea Spruce, 1884, Trans. Proc. Bot. Soc. Edin¬ 
burgh, 15 : 291. 

npeflCTaBHTejiH po^a — Mejixne pacTeHira, xapaxTepH3yiomHecfl BeTBJieHHeM rana 
Lejeunea; 1 CTebjieM Ha nonepeuHOM cpe3e c npH6jiH3HTejibHO oflHHaxoBbiMH no pa3Mepy 
KjieTKaMH, o6biHHO 5—7(22) kjictok bo BHeumeM cjioe h 1 — 2(18) KJieTOK bo BHyrpeH- 
hcm; Ha6eraiome npHKperuieHHbiMH jihctmimh, cocToamHMH H3 flByx cJioaceHHbix jio- 
nacTen H3 KOTopbix Gpionmafl 3HauHTejibHO MeHbrne cnHHHOH; OTcy tctbhcm aM(|)HracT- 
pneB, b tom HHCJie h nepnxeuHajibHbix; a TaioKe nepnaHTHeM c iraTbio pebpaMH (o^ho 
cnHHHoe, ^Ba 6 okobmx h flBa 6piomHbix). TnnoBbiM bh^om ABJiaeTCfl pacnpocTpaHeHHaji 
npeHMymecTBeHHO b EBpone Cololejeunea calcarea (Libert) Schiffn. 

Taioxe HeobxoflHMO ynoMflHyTb o flByx aeTajnix Mop^ojiorHnecxoro CTpoeHHfl, HMe- 
lomnx 6ojibuioe 3HaneHHe b cncTeMaraxe po^a Cololejeunea , ho He onncaHHbix b OTene- 
CTBeHHOH JiHTepaType. Bo-nepBbix, 3to cthjihh (stilus) — o6pa30BaHHe jihctoboh npn- 
po^bi (cBOHCTBeHHoe 6ojibniHHCTBy po^OB H3 ceMencTB Lejeuneaceae h Frullaniaceae), 
HaxoAHmeeca b MecTe conjieHeHHJi 6pioinHOH JionacTH co cTe6jieM h HanoMHHaiomee 
pecHHHKy, nacTO co B3,zjyTOH xjictxoh Ha xoHije, hjih y3Kyio xoHHnecxyio hjih jiHHeHHyio 
njiacTHHKy 2—3(4) kjictkh b ocHOBaHHH h 5 — 15 ajl; HHor^a b ocHOBaHHH cthjiha 4>op- 
MHpyeTca flucKOHflajibHoe pacuiHpeHHe (;jhcx), (|)opMa KOToporo Taioxe HMeeT TaxcoHO- 
MHHecxoe 3HaneHHe. Bo-BTopwx, 3to cTpoeHHe 3y6u;oB bpiouiHOH jionacra. BbmejraiOT- 
cji ABa 3y6ija, pacnojiaraiomnecfl no nopa^xy ot oxoHHaHira xhjih h Ha3biBaeMbie coot- 
BeTCTBeHHO nepBbIM H BTOpbIM. 

Poa AOcraraeT Handojibinero TaxcoHOMHnecxoro pa3Hoo6pa3Hfl b najieo- h HeoTpo- 
nnxax. EojibuiHHCTBO bh^ob Cololejeunea ABJunoTca 3nH(J)HTaMH h 3nH(|)HJiaMH, ho nac- 
to BCTpenaiOTca h Ha xpHCTajuiHnecxHX obHa^ceHHax. Ha xaMeHHCTbix cy6cTpaTax ohh 


1 BHeume BeTBJieHHe 3Toro rana HanoMHHaeT SoKOBoe HHTepKajnipHoe, oflHaico ocHOBaHHe bctbh 3a- 
KJiaflHBaeTCJi 3K3oreHHO. 3T0TTHn BeTBJieHHH (UIjhikob, 1975) paccMaTpHBaeTCH KaK nepexo^HbiH k HHTep- 
KajiapHOMy. 
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o6bihho npoiopacTaioT cpe^H hjih noBepx mxob apynix neneHOHHHKOB, 3aHHMa$i mniiy, 
3acen5ieMyK) npe^CTaBHTejuiMH po^a Cephaloziella (Spruce) Schiffn. Ha ceBepe TojiapK- 
thkh. 06mee hhcjio bh^ob Cololejeunea , KaK 3to nacTO yKa3BiBaeTca b pernoHajiBHBix 
CBO^Kax, «HeB03M0^CH0 onpe^ejiHTB tohho» (Smith, 1993 : 274), h3bcctho jihhib, hto 

KOJIHHeCTBO o6HapOAOBaHHBIX Ha3BaHHH, H3 KOTOpBIX HaCTB, HeCOMHeHHO, OTHOCHTCJI 
k CHHOHHMaM paHee onHcaHHBix, npHbjiHHcaercfl k 150. 

B Pocchh poA npeflCTaBJieH 5 BH^aMH, H3 kotopbix Cololejeunea rossetiana h C. cal - 
carea h3bccthbi Ha KaBKa3e, a 3 — C.japonica, C. ornata h C. subkodamae — Ha lore 
a3HaTCKOH uacTH. 2 BH^a — C. longifolia h C. macounii — MOiyr 6bitb obHapyaceHBi Ha 
ioro-BOCTOKe Pocchh. Hn^ce noMemeH kjiioh ajbi onpe/neJieHHfl bh^ob Cololejeunea , H3- 
BecTHBix b Pocchh, h TaxcoHOB, oOHapy^ceHHe kotopbix Ha ee TeppHTopHH BecBMa Bepo- 
atho. llocjie KjHona npHBO^Tca noApoOHBie onncaHiui bh^ob, h3bccthbix b a3HaTCKofi 
Pocchh h KpaTKHe ^H(|)(J)epeHi];HajiBHBie onHcaHiw bh^ob He HaH^eHHBix Ha otoh Teppn- 
TopHH, TaKCOHBi HeH3BecTHBie b A3HaTCKOH Pocchh noMemeHBi b KBa^paTHBie cko6kh. 


KJTIOH OnPEflEJIEHHfl BHflOB POflA COLOLEJEUNEA , 
H3BECTHBIX HA TEPPHTOPHH POCCHH, H BHflOB, 
HAXO^CflEHHE KOTOPBIX B03M0)KH0 B A3HATCKOH EE HACTH 


1. noBepxHOCTb cnHHHOH JionacTH JiHCTa rjiauKan. Cthjihh 1—3(6) kjictok jiji. BocTOHHoa3HaTCKHe bh- 

JXbl .2 

— noBepxHOCTb cnHHHOH JionacTH JiHCTa HepoBHan (o6e»ihho 3y6naTaH), H3-3a MaMHJiJi03H0 BHCTynaiomHx 

KJieTOK, Hecymnx Ha KOHiiax kohhhcckhc hjih mapoBHjiHHe nanmuiu. Cthjihh 1—12 kjictok jiji. 
BocTOHHoa3HaTCKHe, eBpa3HaTCKHe h eBponencKHe bhjim .3 

2. Cthjihh 1—2 kjictkh jiji. ftanHa JiHCTa He 6ojiee neM b 1.5 pa3a npeBHiuaeT uiHpHHy . ... C. japonica 

— Cthjihh 1—3(6) kjictok jiji. fljiHHa JiHCTa b (2.5)3 pa3a npeBHiuaeT mnpHHy.[C. longifolia ] 

3. Cthjihh 3—12 2 kjictok jiji.4 

— Cthjihh 1—3 kjictkh jiji.5 

4. noBepxHOCTb SpiouiHOH JionacTH JiHCTa rjiajiKan. KaBKa3.[C. calcarea] 

— noBepxHOCTb SpiouiHOH JionacTH JiHCTa ropojpiaTaH H3-3a BHCTynaiomux kjictohhhx ctchok. flaJibHHH 

Boctok . C. ornata 

5. Bhciuhhh noBepxHOCTb cnHHHOH JionacTH JiHCTa c Tym>iMH nanujuiaMH. IlepBHH 3y6en SpioumoH jiona- 

cth c mojiotkobhjiho pacumpeHHOH Tynon BepxyuiKOH .[C. macounii ] 

-BHCIUHHH nOBepXHOCTb CnHHHOH JionacTH JiHCTa C HTOJIbHaTHMH HJIH KOHHHeCKHMH, OCTpHMH nanHJUia- 

MH. IlepBHH 3y6en SpioumoH JionacTH c ocTptiM oKOHuaHHeM.6 

6. CnHHHaH JionacTE. JiHCTa c MaMHJiJi03H0 BHCTynaiouiHMH KJieTKaMH no Been bhciuhch noBepxHOCTH, bh- 

CTynH, npH6jiH3HTejii»Ho, ojiHHaKOBOH bhcoth b cepejiHHe h no Kpaio JionacTH. KaBKa3. 

.[C. rossetiana ] 

— CnHHHaa JionacTb JiHCTa c MaMHjmo3HO BHCTynaiouiHMH KJieTKaMH npeHMyuiecTBeHHO no Kpaio Jiona- 

cth, b cepejiHHe BHCTynn onem* mcjikhc h noBepxHOCTb nouTH FJiajucan. TyBa, bo3mo>kho, IOhchhc 
K ypHJiH.C. subkodamae 


rioapofl PEDINOLEJEUNEA Mizutani, 1961, J. Hattori Bot. Lab. 24 : 240. 

IIoapoa xapaKTepH3yeTca BapnabeJiBHOH (|)opMOH OpionmoH JionacTH, nacTO ymio- 
meHHoii h aaBiKOBHflHOH, opneHTHpoBaHHOH iiohth napajuiejiBHO CTe6jIK), a TaiOKe TJia^- 
khm KpaeM cnHHHOH Jionacra, nacTO OKOHTypeHHOH 1 — 3 pa^aMH 6ecn;BeTHBix kjictok. 
Ha BepxyuiKe Jionacra hjih b ocHOBaHHH ee kohchhoh kjictkh npncyTCTByeT 6ecijBeTHafl 
B3^yTaa KJieTKa. 


2 OopMajibHO MO»eT B03HHKHyn» 3aTpyjiHeHHe, ecjiH flJiHHa cthjihh SyjieT no Been jviHHe no6era jio- 
CTHraTb 3 kjictok. B to ace BpeMH TaKaa CHTyaiiHH Bpnji jih ocymecTBHMa Ha npaKTHKe. ftaHHa cthjihh Bapb- 
npyeT ot ocHOBaHHH k BepxyuiKe h b napax 6jih3khx bhuob, TaKHX KaK, HanpHMep a3HaTCKHe C. subkodamae 
h C. ornata , 6yueT hmchho HaSjnojiaTbCH BapnaSejibHOCTb no juihhc: y nepBoro ot 1 uo 3 kjictok h ot 3 
ao 12 y BToporo. 
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Cololejeunea japonica (Schiffn.) Mizutani, 1961, J. Hattori Bot. Lab. 24 : 241. — 
Leptocolea japonica Schiffn., 1929, Ann. Bryol. 2 : 92. 

Mop<j)OJiorHfl. PacTemra 6ejioBaraie ao TeMHO-3ejieHbix hjih acejiTOBaraix. IIo6e- 
m 0.8 — 1.2 mm ump. h 10 — 15 mm aji. Cre6ejib 80 — 90 mkm b a naM., HeperyjwpHO ne- 
pHCTO BeTBamHHca, Ha nonepenHOM cpe3e c 5 —6 kopobmmh h 1 BHyTpeHHeii kjictkoh; 
cTeHKH KJieTOK KopoBoro cjioa CTe6jw Ha nonepenHOM cpe3e yrojimeHHbie, c KpynHbiMH 
yrJiOBbiMH yTOJimeHM^MH; pH30HAbi MHoroHHCJieHHbie. JlHcraa HepenHTnaTO Hajieraio- 
mHe, cnHHHaa Jionacra KOconpHKpenjieHHaa, BbinyKjiaa, 3JuiHnraHecKaa ao uinpoKO 
AHijeBHAHOH, 6piomHaa npHKpenjraeTCfl k CTe6mo tojibko y caMoro OCHOBaHHH Ha npo- 
tjukchkh 1 — 3 KJieTOK h oneHb BapnabejibHa no (|)opMe. Bbi^eJiaeTca ABa BapnaHTa ee 
pa3BHTH^: 1) njiocKaa, 1/4 — 1/3 aji. cnHHHOH Jionacra, cjia6o B3AyTaa b panoHe khjm, 
H3bIKOBHAHOH HJIH TpeyTOJIbHOH <j)OpMbI C nepBbIM 3y6l^OM AO 8 KJieTOK An. H HenCHbIM 
HJIH OCTpbIM BTOpbIM 3y6lJOM AO 2 KJieTOK AJ1- H UIHp. B OCHOBaHHH, KHJIb npflMOH; 2) Bbl- 
nyioian h $mijeBHAHa$i, 1/2 — 3/5 AJi- JiHCTa, c 3arHyTbiM BHyTpb CB060AHHM KpaeM, nep- 
BblM 3y6n;OM MeJIKHM AO 2 KJieTOK Art-, BTOpbIM 3y6lJOM, 06pa30BaHHbIM eAHHCTBeHHOH 
BbiCTynaiomeii kjictkoh, hjih oh OTcyTCTByeT, khjib B3Ayram h AyroBHAHbiH. Kjictkh 
b cepeAHHe JiHCTa cnHHHOH jionacra 20—32 X 20 — 25 mkm, no Kpaio okojio 12 — 15 mkm 
b AnaM., y ocHOBamw ao 40 mkm aji., ctchkh tohkhc, co cjia6o BbipaaceHHbiMH npoMe- 
^CyTOHHblMH yTOJimeHHJIMH. IIOBepXHOCTb JiHCTa TJiaAKan (nanHJIJIbl H MaMHJIJIbI OTCyT- 
cTByioT). MacjwHbie TeJibija no 10—20, b HeKOTopbix cjiynanx ao 30 b KJieTKe, npo3pan- 
Hbie, OKpyrjiwe ao npoAOJiroBaTO-jmijeBHAHbix 4—7 X 3.5 — 4.5 mkm. Cthjihh MejiKHe, 
1 —2-KJieTOHHbie, nacTO paHO onaAaiomHe. BbiBOAKOBbie noHKH AHCKOHAajibHbie, pa3BH- 
BaiOTcn no Kpaio cnHHHOH JionacTH JiHCTa h o6pa30BaHbi npH6jiH3HTejibHO 20 KJieTKaMH. 
PaCTeHHn OAHOAOMHbie (aBTeAHn). AhAPOACH oSbIHHO Ha KOpOTKHX 60KOBbIX BeTOHKaX 
hjih Ha KOHAax yAJiHHeHHbix 6okobmx BeTBeii, c 2 — 3 (peAKO ao 7) napaMH noKpoBHbix 
JIHCTbeB, AO 1/2 AJI. o6bIHHbIX JIHCTbeB, B3AyTbie B OCHOBaHHH. THHeijeH TepMHHaJIbHbie 
hjih Ha yAJiHHeHHbix 6oKOBbix BeTBnx c oahhm noABepxymenHbiM noberoM. Jionacra 
nepHxeunajibHbix jracraeB HecKOJibKO Mejibne, neM y BereTaraBHbix, o6paraonHn;eBHA- 
Hbie, ao 0.6 mm aji. h 0.35 — 0.45 mm ump., c muibHaraiM hjih rjiaAKHM KpaeM, 3aKpyr- 
jieHHOH BepxyuiKOH, OpiouiHan Jionacra pa3MepoM b nojiOBHHy ciihhhoh, ajumncoH- 
AajibHan ao niiAeBHAHOH. IlepHaHTHH o6paraoflHn;eBHAHbiH, o6mhho B3Ayram, 0.6 — 
0.7 mm aji. h 0.35 — 0.5 mm ump., c 5 pe6paMH, H3 KOTopwx cnHHHoe cjia6o BbipaaceHo. 
Kopo6oHKa c npo3pauHbiMH CTeHKaMH, 6jieAHO-6ypoBaTaa; CTeHKa ee 2 kjictkh tojiia., 
KJieTKH Hapy^cHoro cjion TOHKOCTeHHbie, BHyTpeHHero — c BbinMnaTO yTOJimeHHbiMH 
CTeHKaMH, ajiaTepbi npo3panHbie, 6ecABerabie, 130 — 220 mkm AJi- h 15 mkm ump., cno- 
pw HenpaBHJibHO OBajibHbie 40 — 53 X 30 — 50 mkm, tohko nanHJiJi03Hbie. 

3KOJiorHfl. Ha Kope AepeBbeB hjih Ha Jincranx, peAKO Ha KaMiwx. B Pocchh o6Ha- 
py^ceH Ha 3aTeHeHHbix KaMHnx b thcoboh pome (IIoTeMKHH, 2003). 

PacnpocTpaHeHHe. B Pocchh H3BecTeH c o-Ba IleTpoBa (JIa30BCKHH 3anoBeAHHK, 
ior IIpHMopcKoro Kpan) (IIoTeMKHH, 2003). 06mee pacnpocTpaHeHHe: >InoHHfl, o-b Eo- 
hhh (Mizutani, 1961) h KWKHan okohchhoctb KopeiicKoro n-OBa (Yamada, Choe, 1997). 

KbyHeHHbie o6pa3ijbi. IIpHMopcKHH Kpaii, o-b IleTpoBa, 30 IX 2002, A. R. IIoTeM- 
khh, B. M. KoraoBa (LE). 

[IIoapoa Leptocolea (Spruce) Schiffn., in Engler et Prentl, Nat. Pfl.-fam., 1895, 1, 
3 : 122. — Lejeunea subgen. Cololejeunea sect. Leptocolea Spruce, 1884, Trans. Proc. 
Bot. Soc. Edinburgh 15 : 292. — Leptocolea (Spruce) A. Evans, 1911, Bull. Torrey Bot. 
Club. 38:261]. 

XapaKTepH3yeTca KpynHbiMH KJieraaMH BAOJib Kpan cnHHHOH Jionacra (10— 
30 mkm); KpynHbiMH bmboakobmmh nouKaMH, AOcraraiomHMH 70 — 150 mkm b AnaM.; 
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OTcyTCTBHeM oijejui b KJieTKax jiHCTa; cjienca nanHJiJi03H0H noBepxHOCTBio ciihhhoh jio- 
nacra. 

[Cololejeunea longifolia (Mitt.) Benedix, 1953, Feddes Repert. Beih. 134 : 15. — Le~ 
jeunea longifolia Mitt., 1861, J. Proc. Linn. Soc. Bot. London 5 : 177. — Cololejeunea 
minuta (Mitt.) Steph., 1897, Bull. Herb. Boiss. 5 : 79. — Lejeunea minuta Mitt., 1891, 
Trans. Linn. Soc. London. Ser. 2, 3 : 203]. 

Bha Han6ojiee 6 jih30kk C. japonica, otkotopoh OTJiHnaeTCJi: 1) o6bihho 6ojiee Meji- 
khmh pa3MepaMH pacTeHHH, He npeBbimaiomHMH b 10 mm; 2) tohkhmh CTeHKaMH 

KJieTOK 6e3 yrnoBBix yrojimeHHH Ha nonepenHOM cpe3e ctc6jhi; 3) 3HaHHTejn>HO 6ojiee 

AJIHHHBIMH JIHCTBflMH, flJIHHa KOTOpBIX AOCTHTaeT 0.6-0.9 MM, npeBBIHiafl UIHpHHy B 

2.5—3 pa3a; 4) o6bihho ropoAnaTBiM KpaeM cnHHHOH nonacra; 5) ocTpoii hjih oerpoBa- 
toh BepxyuiKOH cnHHHOH Jionacra; 6 ) 3HanHTejiBHO 6ojiee KpynHBiMH, npH6jiH3HTejiBHo 
30 MKM B flHaM., KJieTKaMH no KpaK) cnHHHOH JlOnaCTH; 7) MeHBUIHM HHCJIOM MaCJIflHBIX 
TeJieij, b KOJiHnecTBe 6—12 b KJieTKe; 8) KpynHBiMH bbiboakobbimh noHKaMH, 80 — 
150 mkm b fluaM.; 9) pacnpeAejieHHeM nojiOB, npn kotopom KpoMe aBTeijHH nacTO Ha- 
6mo^aeTca napeijHfl. 

3KOJiorna. Ha Kope hjih jihctbax AepeBBeB, a TaioKe Ha 3aTeHeHHBix KaMirax 
b niHpoKOJiHCTBeHHBix h BeHH03ejieHBix Jiecax, He BBirne 1000 m HaA yp. m. (Mizutani, 
1961). 

PacnpocTpaHeHHe. ftnomw, TaiiBaHB (Mizutani, 1961), Kopea (Yamada, Choe, 
1997), KHTaii (Piippo, 1990). 


no^pOA COLOLEJEUNEA 

Thiioboh iioapoa po^a xap aKTepH3yeTCH B3AyTBiM nepnaHTHeM, mcjikhmh KJieTKaMH 
baojib Kpaa JiHCTa (5—10 mkm), oi^ejuiaMH (ecjiH ohh cctb) no 1—2 Ha jihct, ho HHKor^a 
He o6pa3yK)IUHMH pjIAOB H MaMHJlJ103HOH HJIH naiIHJIJI03HOH nOBepXHOCTBK) JiHCTa. 

Cololejeunea subkodamae Mizutani, 1986, J. Hattori Bot. Lab. 60 : 448. — Physo- 
colea venusta auct. non (Sande Lacoste) Steph., sensu Horikawa, 1931, Bot. Mag. Tokyo 
46 : 183. — Cololejeunea kodamae auct non Kamimura, sensu Mizutani, 1961, J. Hattori 
Bot. Lab. 36 : 263. 

Mop(J)o jiothh. PacTeHHH 6ejiOBaTBie hjih 6jieAH0-3ejieHBie. no6era npH6jiH3HTejiB- 
ho 3 mm ajl h 0.3—0.8 mm uiHp. CTe6ejiB 50 mkm b AnaM., HeperyjwpHO nepncTO bctbji- 
iahhcji, Ha nonepeuHOM cpe3e H3 5 — 8 kopobbix h oahoh cpe^HHHOH kjictkh . 3 Bee KjieT- 
KH CTe6jW TOJICTOCTeHHBie, OflHHaKOBOrO pa3Mepa, C HebOJIBUIHMH, HaCTO HeflCHBIMH 
yrjiOBBiMH yTOJimeHH^MH. Ph30habi MHorouHCJieHHBie, 6eci^BeTHBie, b cnyTaHHBix nyn- 
Kax. JIhctba nepenHTHaTO HajieraiomHe, npaMOOTCToamHe, KOconpHKpenjieHHBie, ace- 
jio6naTO-cjio^ceHHBie. CnHHHaa JionacTB BBinyKjiaa, OBajiBHaji, 0.15—0.28 mm an. h 
0.1—0.2 mm uinp., c ropo^naTBiM KpaeM 6jiaroAapa MaMHJiJio3HO BBiCTynaiomHM KJieT- 
KaM; c ocTpoii, 6ojiee hjih MeHee OTorayTOH BepxyuiKOH; 6piomHaa JionacTB 1/2—1/3 aji. 
jionacTH, c He 3arHyTBiM KpaeM, nepBBiii 3y6eu octpbih, 1—3 kjictkh aji. h 1(3) kjict- 
kh uinp., ero BepxymeuHaa KjieTKa yAJiHHeHHaa; BTopoii 3y6en; oahokjictohhbih, Meji- 
khh, cjiH3eBaa 6ecijBeTHafl KjieTKa pacnojiaraeTca Ha BHyTpeHHeii noBepxHOcra b ocho- 
BaHHH nepBoro 3y6n;a; khjib AyroBHAHBiii c AJiHHHO-3y6naTO BBicrrynaiomHMH KJieTKaMH 
c KOHHnecKHMH namuiJiaMH Ha KOHijax. Cthjihh MeJiKHe, 1—2(3) kjictkh ah., nacTO paHO 
onaAaiomHe. KpaeBBie kjictkh JiHCTa 5—10(14) mkm; b cepeAHHe JiHCTa 10—15(18) X 

3 Mizutani (1961) npHSO^HT b KanecTBe nepTbi, xapaKTepHOH fljia Bcex Cololejeunea , CTpoeHHe ctc6jiji 
H3 5 KopoBbix h 1 BHyrpeHHeH KJieTOK, ojiHaKO no3flHee (Schister, 1980; Smith, 1993) 6mjio noKa3aHO, hto 
CTe6ejn» MO»eT hmctl h 6ojiee 5 KopoBbix kjictok. B o6pa3ue H3 TbiBbi pacTewni hmciot 6 — 8 KopoBbix KJie- 
tok, a b6jih3h nepnaHTHH, rjje creSejib yrojimaeTCfl, h ro 4 BHyrpeHHHX kjictok. 
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X 10 — 12(15) mkm, KjieTOHHbie CTeHKH yTOJimeHHtie, 6e3 npoMOKyTOHHbix h yrjiOBbix 
yTOJimeHHH, peace c mcjikhmh yTOJimeHHflMH b yrjiax; b ocHOBamm JiHCTa kjictkh yajih- 
HeHHbie, ao 40 mkm ajl, c tohkhmh CTeHKaMH; MaMHJUi03H0 BbicTynaiomHe kjictkh 
H a BepxyuiKe HecyT KOHHnecKHe namijuiti, yBejiHHHBaiomHeca ot cepeAHHbi jionacra 
k KpaflM, cjia6o pa3BHTbi b cepeAHHe JionacTen h OTcyTCTByiOT y ocHOBamra JiHCTa. Mac- 
jiHHbie Tejibija no 10 — 20, b HeKOTopbix cjiynaax ao 30 b KjieTKe, npo3panHbie, OKpyr- 
jibie ao npoAOJiroBaTO-JiHAeBHAHbix, 4 —7 X 3.5 — 4.5 mkm. BbiBOAKOBbie noHKH ahc- 
KOHAaJibHbie 50 — 60 mkm b AnaM., c rjiaAKHM KpaeM. PacTeHHa OAHOAOMHbie (aBTeijHJi). 
AHAponeH TepMHHaJIbHbie, Ha yAJIHHeHHbIX BCTOHKaX HJIH KOpOTKHX 60 KOBbIX BeTBflX, 
c oahhm noABepxymeHHbiM no6eroM. CnHHHaa JionacTb nepHxeijHajibHbix jihctbcb 
oBajibHaa, 0.3 X 0.2 — 0.25 mm, c ropAnaTbiM KpaeM h octpoh BepxyniKOH; Gpionraafl jio- 
nacTb 3/4 — 1 ajl cnHHHOH, c 3aKpyrjieHHOH hjih octpoh BepxyniKOH. IlepHaHTHH o6paT- 
HOaHAeBHAHblH, B3AyTbIH, 0.2 — 0.3 mm ajl h 0.2 — 0.25 mm b AHaM., c 5 TynbiMH pe6pa- 
MH H ryCTO MaMHJIJI03HOH nOBepXHOCTbK) (pHC. 1). 

3KOJiorHa. B Skiomm o6biHHO pacTeT Ha mcjikhx nanopoTHHKax h cpeAH hhx h 
Ha Kope KycTapHHKOB b ropHbix paHOHax. B Pocchh co6paH Ha BajiyHe b 6epe30B0-pa3- 
HOTpaBHOM Jiecy. 

PacnpocTpaHeHHe. B Pocchh H3BecTeH H3 Pecny6jiHKH TbiBa (ToAHCHHCKaa kot- 
jioBHHa) h, bo3mo^cho, lOacHbix KypHJi (o-b lIlHKOTaH). 06mee pacnpocTpaHeHHe: 5lno- 
hhji (Mizutani, 1961). 

H3yHeHHbie o6pa3ijbi. Pecny6jiHKa TbiBa, ToAHCHHCKaa KOTJioBHHa, 1 km Bbirne 
A. Toopa-XeM, 01 VII 1999, BaKajiHH (VLA). 

IIpHMeHaHHe. HoMeHKJiaTypHaa HCTopna 3Toro BHfla oneHb 3anyTaHa. Y. Horikawa (1940) npHBO- 
flHJi fljia lOacHbix KypHJi (o-b UlHKOTaH) Physocolea venusta (Sande Lacoste) Steph. ( =Cololejeunea venusta 
(Sande Lacoste) Schiffn.) Ha ocHOBaHHH OToacflecTBJieHHH pacTeHHH c HJiJiiocTpaiiHeH nepBOonncaHHa (San¬ 
de Lacoste, 1856). OflHaico H 3 yneHHe ranoBoro o 6 pa 3 iia, npoBeaeHHoe Mizutani (1961), noica 3 ajio, hto oh 
othochtch k paHee onHcaHHOMy Cololejeunea haskarliana (Lehm. et Lindenb.) Schiffn., pacnpocTpaHeHHO- 
My ot o-Ba HxycHMa (loacHee Kiocio, .flnoHHa) ao ^bbi (Mizutani, 1986). IIphhhhoh oiuh6ok 6bijio, bh^hmo, 
to, hto Ha HJiJiiocTpauHH k opHTHHajibHOMy onHcaHHio (Sande Lacoste, 1856) Spionmaa jionacTb pacTeHHH 
6 buia H3o6paaceHa c 3y6naTO BMCTynaiomHMH CTeHKaMH rjictok, xot* pacTeHH* ranoBoro o6pa3iia hmciot 
uejibHMH xpafi. B pe3yjn»TaTe oiuh6ohhoh HHTepnpeTaiiHH b 1930—1950-e roflbi MHorne anoHCKHe Spnojio- 
th onpe^eJiajiH stot bha HeBepHo. Mizutani (1961), npoBejw peBH3Hio o6pa3iiOB c TeppHTopHH ^iiohhh, 
onpefleJieHHbix xax Physocolea venusta , oraec hx k Cololejeunea kodamae. IIocjieflHee nocjiyacnjio ocho- 
BOH flJDI BKJIIOHeHHH 3TOTO COMHHTeJIbHOTO yxa3aHHtf B «CnHCOK neHCHOHHHKOB H aHTOUepOTOBBIX TeppH- 
TopHH SwBiuero CCCP» (Konstantinova et al., 1992). B nojie 3 peHHa cocTaBHTejieH cnncxa, bh^hmo, He no- 
najia CTaTta Mizutani (1986), b KOTopofi oh pa 3 i>acHHJi, hto ero TpaKTOBKa C. kodamae b 1961 r. He coot- 
BeTCTBOBana ranoBOMy o 6 pa 3 iiy N. Kamimura, a npeflCTaBjnuia hobbih ajih HayKH bha — C. subkodamae. 
C. K. TaMSapaH, y 3 HaBiuaa 06 3tom ynymeHHH H 3 jihhhoto nnctMa Mizutani (ot 8 hiojih 1992 r., apxHB jia- 
SopaTopHH HH 3 UIHX pacreHHH BIIH flfiO PAH) npHBejia b CBoeii pa 6 oTe (TaMSapaH, 1993) yxa3aHHe Hori¬ 
kawa (1940) Kax C. subkodamae. npoBepHTb, hto ace no,apa 3 yMeBaeTca noa Ha 3 BaHHeM Physocolea venusta 
b pa 6 oTe Horikawa, He npe^CTaBJiaeTca bo3mo>khhm, nocxojibxy ero o6pa3uw, xpaHHBUineca b XHpocHMe, 
CKopee Bcero, 6mjih yHHHToaceHH bo BpeMa BTopoii mhpoboh bohhbi. Kax 3 aKJiK>HaeT Mizutani (uht. coh.), 
«Horikawa’s report probably mistake for C. subkodamae , or an another species of another genus». 

PaHee bha npHBOflHJica fljia PecnySjiHKH TbiBa (BaxajiHH h ,ap., 2001) no,a Ha 3 BaHHeM Cololejeunea 
ornata. PeBH3Ha MaTepnajia BbiaBHJia HenpaBHJibHoe onpeflejieHHe. HaxoflKa BH,aa b TbiBe H3MeHaeT npe,a- 
CTaBJieHHe 06 apeaae BH,aa, nocxojibKy otctoht ot SjmacaHiUHX MecTOHaxoacfleHHH b ^noHHH npH6jiH3H- 
TejibHO Ha 3000 km Ha 3anafl. TaKHM o6pa30M, BH,a BCTpenaeTca 3HaHHTejibHO 3ana,aHee BOCTOHHoa3HaTCKHX 
npHOKeaHHHecKHX paiiOHOB, OTKy,aa oh npHBOflHJica paHee. Apeaa BH,aa cxo^eH c TaxoBbiM Hattoriella mor- 
risoncola (Horikawa) Bakalin, HMeiomnM b ochobhom npHTHXOOKeaHCKoe pacnpocTpaHeHHe, ho H3BecTHE>iM 
Taxace b paiioHe 03. BaHxaji (Bakalin, 2003). 

[Cololejeunea rossettiana (Mass.) Schiffn., in Engler et Prantl, Nat. Pfl.-fam., 1895, 
1, 3 : 122. — Lejeunea rossetiana Mass., 1889, Nuov. Giom. Bot. Ital. 21 : 487]. 

TaKCOH oneHb 6jih30k k C. subkodamae , ot KOToporo oramaeTca: 1) cTeneHbio 
3y6naTOCTH Aop3ajibHOH jionacra — MaMHjmo3HO BbicTynaiomHe kjictkh y C. rosset- 
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Phc. 1. Cololejeunea subkodamae Mizutani. 

1 — no6er c nepwaHTHeM h aHApoueaMH, bha co ciihhhoh CTopoHbi; 2 — 6oKOBaa BeTOHKa c nepwaHTHeM; 3 — ycTte ne- 
pHaHTiw; 4 — nonepeHHbiH cpe3 CTe6jiH b6jih3h ocHOBaHHH nepwaHTmi. Macurra6Hbie jihhchkh: a — 500 mkm win 1 , 2; 
6 — 50 mkm ajw 3 , 4 (PecnyOjiHKa TbiBa, ToA5KHHCKaa KOTJiOBHHa, 01 VII 1999, EaKajiHH, VLA). 
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tiana xoporno pa3BHTM no Been BHeumeH noBepxHOCTH cmumoH n 6piouiHOH Jiona- 
cth; 2) 3y6naTO-ropoAHaTMM (a He tojibko ropoOTaxMM) KpaeM jmcTa c 3y6ijaMH H3 
1-3 KJieTOK B OCHOBaHHH H 2-3 BBIC. 

SKOJiorna. IIpoH3pacTaeT Ha KajiBijHHCOAepacamHx nopoAax h raeHcax b 3areHe- 
HHH HJIH B OCHOBaHHH CTBOJIOB UIHpOKOJlHCTBeHHBIX nopOA, CpeflH MXOB H neueHOHHH- 
KOB B UIHpOKOJlHCTBeHHBIX JiecaX. 

PacnpocTpaHeHHe. B Pocchh H3BecTeH c KaBKa3a. 06mee pacnpocTpaHemie: 
EBpona, npeHMymecrBeHHO b CpeAH3eMHOMopBe. IfeBecTeH npaKTHuecKH H3 Bcex cipaH 
kwkhoh EBponBi. HanGojiee ceBepm>ie HaxoacAeHHa jieacaT Ha ceBep BejiHKo6pHTaHHH h 
b ceBepHBix o6jiacT5ix repMamm. Ha boctokc AOcraraeT KapnaTCKHx rop h boctouhoto 
K pBiMa Ha YKpaHHe h EajiKaHCKoro n-0Ba (Muller, 1957; Konstantinova et al., 1992). 
npHBOAHTca c KpynHBix, npHJieacamHx k EBpone, octpobob: EajieapcKHx, KopcHKa, Ch- 
AHJina. A(|)pHKa: Mapoioco. A3 Ha: TypijHa, HpaH (Paton, 1999). 

H3yueHHBiH o6pa3en. KaBKa3, KaBKa3CKHH rocy^apcTBeHHBiH 3anoBeAHHK, Xocthh- 
ckhh yuacTOK, 08 VIII 2002, M. C. HraaroB, E. A. HnraTOBa (KPABG). 

Cololejeunea ornata A. Evans, 1938, Bryologist, 41 : 73. 

Mop(|)OJiorHfl. PacTemra 3ejieHBie ao 6jieAHO-3ejieHBix. IIo6erH 3—5 mm ajl h 
0.3—0.4 mm uinp. CTe6ejn> 40 mkm b ahbm., HeperyjiapHO nepncTO BeTBamHHca, Ha no- 
nepeuHOM cpe3e H3 5 kopobbix kjictok h oahoh cpe^HHHOH, c yrojimeHHBiMH cTemca- 
MH, HO CJia6o BBipa^CeHHBIMH yrJIOBBIMH yTOJimeHHaMH. PH30HABI HeMHOrOHHCJieHHBie, 
b tohkhx KOBpHKax. JIhctba oTCToamne; cnHHHaa jionacxB BBinyicjiaa, aihjeBHAHaa, 

0.18-0.25 MM AJI. H 0.1-0.18 MM UIHp., C ropOflHaTBIM KpaeM H3-3a MaMHJUI03HO BBI- 

CTynaiomHx kjictok, BepxyuiKa 3aocTpeHHaa, uacTO 3arHyra Ha Opionmyio cTopoHy no- 
6era; Gpioumaa JionacTB pa3HOo6pa3HOH (|)opMBi, name Bcero OBajumaa ao aifrjeBHA- 
hoh, ao 2/3 aji. JiHCTa B3Ayraa b paiiOHe KHJia, nepBBin 3y6eij octpbih, 2-kjictohhbih, bto- 
poii 3y6en cjia6o BBipaaceH, uacTO npeACTaBJieH cahhctbchhoh BBicTynaiomeii kjictkoh; 
KHJIB AyrOBHAHO BBITHyTBIH, 3y6uaTBIH H3-3a BBICTynaiOIAHX KJieTOK; CTHJIHH pa3HO- 
o6pa3HOH (J)OpMBI, OT 1-KJieTOHHOTC) (oueHB peAKO, TOJIBKO y eAHHHHHBIX JIHCTBeB) AO 
3—8 KJieTOK aji. h 2—3 kjictkh ninp. c ropoAuaTBiM KpaeM (pnc. 2, 3). Kjictkh no Kpaio 
ciihhhoh jionacTH 5— 8 mkm, b cepeAHHe 10—14 X 6—10 mkm, b OCHOBaHHH JiHCTa 
yAJIHHeHHBie, AO 30 MKM AJI., TOHKOCTeHHBie, C OHeHB MeJIKHMH AO OTCyTCTByiOmHX 
yrJIOBBIMH yrojimeHHaMH, MaMHJino3HO BBicTynaiomne, yBeHHHBaiomHeca KOHme- 
ckoh nanHJuiOH no Been BHeumeH noBepxHOCTH JiHCTa; MacjiaHBie TejiBija 2—5 b kjict- 
Ke, c(J>epHHecKHe ao aiiijeBHAHO-OBajiBHBix, 3 X 3—5 mkm. Bbiboakobbic iiohkh He- 
H3BeCTHBI. OAHOAOMHBie (aBTeiJHa). AHApOIieH TepMHHaJIBHBie Ha KOpOTKHX 6 okobbex 
B eTOHKax hjih Ha yAJiHHeHHBix BeTBax, b 2—4 napax, airrepHAHajiBHBie jihctba oko- 
JIO 1/2 AJIHHBI CTepHJIBHBIX. THHeneH TepMHHaJIBHBie, Ha KOpOTKHX 6 okobbix Ber- 
Bax, o6bihho c oahhm noABepxymeuHBiM no6eroM. CnHHHaa JionacTB nepnxeiiHajiBHBix 
JIHCTBeB aihjeBHAHaa, 0.22—0.26 mm au. h 0.12—0.17 mm ump., c ropoA^aTBiM KpaeM 
h ocTpoii BepxyuiKoii; 6piouiHaa JionacTB ao 4/5 aji. cnHHHOH, OBajiBHaa, c ropoAua- 
tbim KpaeM. IlepHaHTHH npoAOJiroBaTBiii, B3AyTBm, 0.3—0.45 mm aji* h 0.22—0.35 mm 
b AnaM., c 5 ocTpBiMH pe6paMH, rycT03y6uaTBiH H3-3a MaMHjmo3HO BBicrynaiomHx 
KJieTOK. 

3KOJiorna. npoH3pacTaer Ha H3BecTBcoAepacamHX CKajiax, 6a3ajiBTOBBix KaM- 
Hax h ryMycnpoBaHHBix cjiaHijax noBepx mcjikhx nanopoTHHKOB, mxob h KpynHBix 
neueHOHHHKOB (HanpHMep, Porella ) b aobojibho xoporno ocBemeHHBix h cyxnx Mec- 
Tax. 

PacnpocTpaHeHHe. B Pocchh H3BecTeH H3 hcckojibkhx ToneK Ha lore IIpH- 
MopcKoro Kpaa (faMGapaH, 1992) h Komcomojibckoto 3anoBeAHHKa Ha lore Xa6apoB- 
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Phc. 2. Cololejeunea ornata A. Evans. (7), Cololejeunea subkodamae Mizutani (2). 

1 — cTepHJibHMH no6er, bha c GpiouiHOH ctopohw (ripHMopcKHH Kpaii, KpacHoapMeiiCKHH p-H, 20 VI 1991, C. K. TaM6a- 
paH, VLA); 2 — CTepHutHWH no6er, bha c GpiouiHOH crropoHM (PecnyOjiHKa TbiBa, TojpKHHCKaH KOTJiOBHHa, 01 VII 1999, 
EaicajiHH, VLA). MacuiTaOHaH ahhchka — 500 mkm. 
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Phc. 3. CpaBHeHHe Cololejeunea subkodamae h C. ornata. 

Cololejeunea subkodamae : 1 — jihct, bha co ciihhhoh CTopoHbi; 2 — jihct h cthjihh, bha c 6pioiiiHOH CTopoHti; 3 — cth¬ 
jihh (Pecny6jiHKa TbiBa, ToAJKHHCKan KOTJiOBHHa, 01 VII 1999, BaKaAHH, VLA). Cololejeunea ornata : 4 — jihct h cthjihh, 

BHA c OpiOIlIHOH CTOpOHbi; 5 - CTHJIHH (IIpHMOpCKHH KpaH, KpacHoapMeHCKHH p-H, 20 VI 1991, C. K. TaMOapHH, VLA). 

MaciirraOHbie jihhchkh: a — 100 mkm ajih 7, 2, 4; 6 — 30 mkm jjjvi 3, 5. 
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cicoro Kpafl (HepAaHixeBa, TaM6apaH, 1989). 06mee pacnpocTpaHeHHe: .Hnoima (Mizu- 
tani, 1961), Kopea (Yamada, Choe, 1997), Boctohhbih KuTaH (Piippo, 1990), CeBepHaa 
AMepmca (ureara TeHHecH, lOacHaa KapojiHHa h OjiopHfla) (Schuster, 1980). 

H3yHeHHbiH o6pa3eu. IIpHMopcKHH Kpaii, KpacHoapMeHCKHH p-H, 20 VI 1991, 
C. K. TaM6apaH (VLA). 

[Cololejeunea calcarea (Libert) Schiffii., in Engler et Prantl Nat. Pfl. 1895,1,3 : 122. 
Lejeunea calcarea Libert, 1820, Ann. Gen. Sc. Phys., 6 : 373]. 

Bha 6jih30k k C. ornata, ot KOToporo OTJinuaeTca: 1) niaAKOH noBepxHocTtio BHeiu- 
Hen CTopom>i OpionmoH nonacTH; 2) Gojilihhm kojihhcctbom Macjiam>ix Tejieij b KJieTKax 
cnHHHOH Jionacra (7—17) h 3) 6onee tojictmm CTe6jieM, 50—60 mkm b AHaM. 

SKOJiorna. Ha KaMHax h CKanax mejioum>ix h khcjibix nopoA, o6bihho noBepx 
H epeAH Apymx M0X006pa3HBIX; B 3aTeHeHHH inHpOKOJIHCTBeHHLIMH H XBOHHBIMH no- 
poAaMH. 

PacnpocTpaHeHHe. B Pocchh H3BecTeH c KaBica3a. 06mee pacnpocTpaHeHHe: 
EBpona: nonra no Been TeppHTopmi, Ha ceBepe AOcraraeT HopBernn, h IIlBeijHH, 

Ha BOCTOKe o6HapyaceH b KapnaTax (YicpaHHa) h Ha BajiKaHCKOM n-OBe, HanGonee nacro 
b npHcpeAH3eMHOMopcKHx panoHax (Muller, 1957; Konstantinova et al., 1992). Taicace 
H3BecTeH H3 npHJieraiomHx k EBpone xpynHBix octpobob: EajieapcKHx, CapAHHHH, Oa- 
pepcKHx. A3Ha: TypijHa (Paton, 1999). 

H3yneHHBie o6pa3uj>i. KaBKa3; KaBKa3CKHH rocyAapcTBeHHBiii 3anoBeAHHK, Xocthh- 
ckhh yuacTOK, 01 Vffl 2002, M. C. HraaroB, E. A. HraaTOBa (KRABG). 

[Cololejeunea macounii (Spruce ex Underw.) A. Evans, 1902, Mem. Torrey Bot. 
Club, 8 : 171 — Lejeunea macounii Spruce ex Underw., 1890, Bull. Torrey Bot. Club, 
17 :259]. 

Ot Bcex H3BecTHBix b Pocchh bhaob Cololejeunea TaiccoH OTJimaeTca: 1) cBoeo6pa3- 
hoh (JjopMOH namum, pa3BHBaiomHxca Ha MaMHjni03H0 BBicTynaiomux KJieTKax BHern- 
Heii noBepxHOcra jmcTa, HMeiomnx He KOHHuecKyio <j>opMy, a pacmnpaiomHxca, o6pa- 
3ya noAo6ne mapnica; 2) nepBBiH 3y6eij GpioumoH jionacra HeceT Ha KOHije KJieTKy, pac- 
mnpaiomyioca b bhac MOJiOTOHKa. 

3KOJiorna.Ha xope AepeBteB h KycTapHHKOB, b ropHBix paiiOHax, b noaeax bchho- 
3ejieHBix hjih jmcTonaAHBix aecoB. 

PacnpocTpaHeHHe. ^hioHHa (b tom nncjie XoiocaHAo: Mizutani, 1961), lOamaa 
Kopea (Yamada, Choe, 1997) h loro-BOCTOHHMH KHTaH (Piippo, 1990). 
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SUMMARY 

The description of morphology, ecology and distribution of 7 species of Cololejeunea (Spruce) 
Schiffn. (3 known from Asian part of Russia, 2 — from Caucasus and 2 may be found in East-Asian 
Russia) is provided. C. subkodamae Mizutani is recorded for the first time for Siberia. 
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BecbMa SoraTaa paHHenaJieoueHOBaa (fmopa Yiohh 6wjia OTKpBiTa Ha caMOH rpaHHije c AMypcKOH o6jt. 
Pocchh, a HMeHHO Ha npaBo6epe>Ki»e AMypa, b6jih3h noc. Yiohi* (Wuyun). Cpejm MHoroHHCJieHHbix npea- 
cxaBHTeJieH pacTeHHH TenjioyMepeHHoro hjih, CKopee, cySTponHHecKoro THna, 3Ta (fmopa coaepxcHT TaKxce 
h BHfl pofla Pteroceltis ( P . sinensis sp. nov.), npeflCTaBJieHHMH b kojijickuhh noKa e^HHCTBeHHBiM OTnenaT- 
kom JiHCTa (c npoTHBOOTnenaTKOM). 3 to nepBaa HaxoflKa b HCKonaeMOM coctoahhh MOHoranHoro pofla Pte¬ 
roceltis. Hbme P. tatarinovii Maxim. npoH3pacTaeT b ueHTpajibHOH nacTH KHTan. 

RjiioneBBie cjiOBa: Pteroceltis , AMyp (X3HJiyHU3*iH), Yiohi», paHHHH najieoueH. 

PacTHTejibHMH KOMiuieKc H3 YioHbCKoro 3axopoHeHHa co6paH b npe^ejiax Hbme 
aKTHBHO pa3pa6aTbiBaeMoro yrojibnoro xapbepa Ha OKpaHHe noc. YioHb, b6jih3h r. 

HHb Ha npaBOM 6epery p. AMyp (X3HJiyHii;3flH): 48°47'44 c. hi., 127°30'00 b. npo- 
bhhijhji X3HJiyHn;3flH, ceBepo-BOCTOK Kmas. Cjioh c MHoronHCJieHHbiMH h xopomen 
coxpaHHocra OTnenaTKaMH JiHCTbeB, njiOflOB h ccmah, noflcnniaeMbie yrjieHOCHbiMH 
cjioamh, paccMaTpHBaiOTCfl b cocTaBe 4>opMau;HH YioHb. nepBOHanajibHO (|)jiopy Yiohji 
H 3ynHJiH h onncajiH K)h-Poh Tao h Gm-)KeH CeH (Tao, Xiong, 1986; Xiong, 1986; Tao, 
2000). Bcero 6biJio ycTaHOBJieHO 53 BH^a (bh^m c ijejibHOKpaimbiMH jihctwimh co- 
CTaBJiaioT 40 %) H3 39 po^OB, npHHafljie^camHX 28 ceMeilcTBaM. TeM caMbiM 6 mji ycTa- 
HOBjieH cocTaB xBOHHO-inHpoKOJiHCTBeHHoro Jieca, npoH3pacTaiomero b ycjiOBHflx ry- 
MH^Horo yMepeHHO-Tenjioro hjih cyOTponmecKoro KJiHMaTa. 3aKJHOHeHHe o MaacTpnx- 
TCKO-^aTCKOM B03paCTe 4)JIOpbI YlOHfl K)h-P 0H Tao o6oCHOBbIBaJia 6jIH30CTbK) C pflflOM 
no3AHeMejioBbix (Jmop BocToxa A3 hh h CeBepHOH AMepHKH 6jiaro^apa oGHapyace- 
hhk) b ee cocTaBe npeflCTaBHTejien po^oB Cladophlebis (pa3Hbie bh^m), Sequoia , Me- 
nispermites, Credneria , Protophyllum (pa3Hbie bh^m), Pseudoprotopyllum, Tiliiphyl- 
lum coBMecrao c MHoroHHCJieHHbiMH KpynHOJiHCTHbiMH Trochodendroides. O^HOBpe- 
MeHHO o6pamajiocb BHHMaHHe Ha npHcyTCTBHe b cocTaBe (jmopbi bh^ob Alnus, Betula, 
Cyclocarya, npncymHx o6mhho 30ijeHOBbiM h ;ja)xe 6ojiee mojioahm no B03pacTy (|)jio- 
paM. 

HanaTbie b 1999 r. coBMecTHbie poccHHCXo-XHTancxHe reojioro-najieoHTOJiorHne- 
cKne Hccjie^oBaHHa no xoppejunjHH BepxHeMejiOBbix h TpeTHHHbix OTJio^ceHHH no 6epe- 
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raM AMypa Ha ocHOBe fleTajibHoro H3yneHHfl HcxonaeMbix pacTeHHH onpe/nejiHJiH Heo6- 
xoAHMOCTb ^onojiHHTejibHoro H3yneHH)i BecbMa npe^cTaBHTeJibHOH yiOHbCKOH (Jmopbi. 
y^ce Ha caMOM npe/nBapHTejibHOM 3Tane HccjieflOBaHmi pacraTejibHbix ocTaTKOB H3 xoji- 
JieXIJHH, Co6paHHbIX HaiHHMH npeflUieCTBeHHHKaMH H HBMH Ha TeppHTOpHH YlOHbCKOrO 

yrojibHoro xapbepa, yzjajiocb ycTaHOBHTb b ee cocTaBe aobojibho 3HanHTeJibHoe xojih- 
necTBO bh^ob, xapaKTepHbix CKopee rjix paHHeTpeTHHHbix (Feng et al., 2000), a He no3/i;- 
HeMejiOBbix 4)Jiop. ^ajibHeiimee H3yueHHe (Jmopbi no3BOJiHJio yBejiHHHTb hhcjio bh^ob, 
npe^CTaBJieHHbix Woodwardia, Ulmus, Betula, Populus,Acer, Vitis, u flpyrux po^OB, xa- 
paKTepHbix rjw naneoueHOBbix h 30ijeH0Bbix (|)Jiop ceBepa EBpa3HH h CeBepHOH AMepn- 
kh, h pe3KO coKparaTb hhcjio bh^ob, OTOHgjecTBjraeMbix HHor^a 6e3 aojdxhoh apryMeH- 
TauHH, c THmiHHO no3#HeMejiOBbiMH BH^aMH po^OB Cladophlebis, Credneria, Pseudo - 
protopyllum h jjp. (A6jiaeB h ap., 2001; Feng et al., 2002; Feng et al., 2003; Wang et al., 
2006). 

B cocTaBe (Jmopbi npeobjia^aiOT XBOHHbie h noKpbiTOceMeHHbie. XBOHHbie npe^cTaB- 
jieHbi Taxodiaceae h Cupressaceae, KOJiHHecTBeHHO npeoGna^aeT Metasequoia. Cpe^H 
UBeTKOBbix pacTeHHH Be^ymee nojimxeHHe 3aHHMaeT pofl Trohodendroides c JincTbHMH 
pa3Hbix Mop(J)OTHnoB, onHcaHHbix K)h-Poh Tao h CflH-5KeH CeH no^ pa3HbiMH po;jo- 
BbiMH Ha3BaHHflMH, b tom HHCJie Kax Bauhinia gracilis Tao. B ycTaHOBJieHHOM HaMH h 
npe^bmymHMH HccjieflOBaTejniMH cocTaBe Jieca, cjimxeHHoro uiHpoKOJiHCTBeHHbiMH jih- 
CTona^HbiMH BHflaMH c BecbMa He3HanHTejibHbiM coAep^caHHeM seHH03ejieHbix pacTe¬ 
HHH, 3aMeTHoe ynacrae npHHHMaiOT nepenucJieHHbie ^anee bh^m. 3to, npeac jsg Bcero, 
HJibMOBbie {Ulmus furcinervis (Borsuk) Ablaev; hx jihctba npeacfle onncbiBajiHCb Kax 
Planera cf. microphyllaNewb. h Sorbaria wuyungensis Tao). /(ajiee oto KJieHOBbie {Acer 
arcticum Heer; 6ojibiiiafl nacTb 3 thx jihctbcb onncbiBajiacb xa k Ampelopsis acerifolia 
(Newb.) R. W. Braun). A Taxace XH3HJiOBbie {Beringiaphyllum pseudoantiquum (Golov¬ 
neva) Manchester, Crane et Golovneva h Amersinia obtrulata Manchester, Crane et Go¬ 
lovneva; hx pacTHTeJibHbie ocTaTXH npncoeflHHflJiHCb k rpynne BbiMepuinx njiaTaHOoS- 
pa3Hbix Credneira h Protophyllum h x po^y Trochodendron ; Feng et al., 2002). IIomh- 
mo toto, HaMH ycTaHOBJieHbi bh^m, npuHaflJie^xamHe Liquidambar, Pteroceltis (Hrnxe 
npHBO,n,HTCH ero onncaHHe), Tilia, Saxifraga, , Nyssa , Fraxinus , Ampelopsis , Strelitzia 
h ap. IlanopoTHHXH, cocTaBJunomne hhhchhh noxpoB jieca, npeflCTaBJieHbi BH^aMH po- 
;job Woodwardia , Osmunda h Dryopteris (Wang et al., 2006). 

no cocTaBy (jmopa Yiohb 6jiH3xa aaTcxoii xhb^hhcxoh (Jmope 3eHcxo-BypeHHCxoH 
Bna^HHbi IlpHaMypbfl. Onopa Yiom, no A. H. KaMaeBOH (1990), no3AHe^aTcxaa, a no 
M. A. AxMeTbeBy c coaBT. (2002) — 3ejiaH,zjcxo-TaHeTCxafl. Mhoto o6mero y (|)jiop.bi 
Yiohji c flaTcxafi TaxobHHcxoH (J)JiopoH npHMopba (A6jiaeB, 1974). P xr o6mnx hjih 
6jih3xhx bh^ob ycTaHaBJiHBaeTca c ^aTcxo-aoijeHOBbiMH (JmopaMH CaxajiHHa (CbineBa, 
1977; Ko^pyJi, 1999), CeBepHoro HpHOxoTba (A6naeB, 1985) h 3anaflHOH KaMuaTXH 
(TjiaAeHXOB h ap., 1997). 06cToaTejrbHbie MHoroneTHHe HccjieflOBaHHfl 3eiicxo-Eype- 
HHCXoro oca^OHHoro Oacceiffla, npoBeaeHHbie M. A. AxMeTbeBbiM (AxMeTbeB, Koflpyn, 
2006; Ge Sun et al., 2006, h ^p.), noxa3ajiH, ^ito (J)Jiopa xhb^hhcxhx TeppnreHHbix cnoeB, 
noACTHJiaeMbix ochobhbim npo^yxTHBHbiM miacTOM Ha PaHHHXHHcxoM 6ypoyrojibHOM 
MecTopo^eHHH b npnaMypbe, cooTBeTCTByeT ^Jiope Yio hsl. CocTaB 3 toh no3AHe^aT- 
cxoh — 3ejiaH,zjcxoH (?) — 4)jiopbi oi^peaejiflioT pa3JiHHHbie xbokhuc, Bxjnona)! Pinus 
h Picea (jiHCTbfl h uihuixh) h 6epe30Bbie, onpeAejweMbie xax Betula spp. h Alnus spp. 
(jiHCTba h cepoxxn). K HHCJiy xapaxTepHbix jsjiz xhbahhcxoh (J)Jiopbi othochtch bh^bi 
Ulmus furcinervis , Alnus sp., Betula sachalinensis Heer, Myrica burejensis Kamaeva 
h Koelreuteria sp. 
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Ulmaceae 

Pteroceltis sinensis Ablaev, Y. F. Wang et Zhilin sp. nov. 

Ta6ji. I, 1 — 3 ; II; III, 1\ cm. pncyHOK 

Blade oblong-ovate, 6.2(6.6) cm long and 3.2 cm wide, with a truncated unequal-sided 
base and an elongated-cuspidate apex. Venation pinnate-brochidodromous, margin den¬ 
tate from almost the base. Secondaries few; veins of the basal pair well distinct, sending 
off from their outer side a series of branchings, 5 to 7 per each half of the blade (basal vein 
naked at the base in one half of the blade); four upper pairs alternate, broadly and uneven¬ 
ly spaced; slightly pronounced web-like veins observable close to the apex. All veins and 
their branchings curving up, forking, and forming a row of angular loops at the margin 
while sending off short branchings to the teeth. Tertiaries perpendicular to the midvein, 
6—7 pairs per 1 cm of length, simple or branched; multiply forked terminal branchings 
developed in the fine network formed by veins of the 6th order. Teeth distinctly triangular 
to minute and faint notch-like at the apex. Petiole thin, length of preserved part 0.8 cm. 

Ho lo type. Imprint of a leaf. Specimen 52377. Lower Palaeocene, right bank of the 
Amur (Heilongjiang) River, Wuyun coal mine, Jiayin County, Heilongjiang Province. 

Repository of the National Museum of Plant 
History of China, Institute of Botany, Chinese 
Academy of Sciences, Beijing. — pi. I, fig. 3. 

JIhct npocToii, njiacraHKa npoAOJiroBaTO- 
flihjeBHflHafl, 6.2(6.6) cm rji. h 3.2 cm ninp., c 
yceneHHBiM HepaBHoboKHM ocHOBamieM h yA- 
JiHHeHHO-ocTpoKOHeHHOH BepxymicoH. >Khjiko- 
Bamie nepHCTo-neTJieBHAHoe, Kpaii 3y6uaTBiH 
non™ ot ocHOBamw. >Khjikh 6a3ajitHOH napBi 

CynpOTHBHBie HJIH B03M0HCH0 HyTB OTCTOflmne 

Apyr ot apyra, hcckojibko ycTynaiomne no toji- 
mme cpe^HeH BBinpaMJieHHOH jounce, otxoaht 
noA yrnoM 50—55° h 3aTeM iuiaBHO H3ra6aK)Tca 
KBepxy, flocraraa noura ee cepeAHHBi Ha oahoh 
nonoBHHe njiacTHHKH h ocHOBaHHa BepxHeii 
nojiOBHHBi njiacTHHKH — Ha apyroH, c Hapy^c- 
HOH CTOpOHBI OTCBIJiaiOT p^A 6a3HCKOnHHCCKHX 
OTBeTBJieHHH (OT 5 OTBeTBJieHHH Ha yKOpOHeH- 
hoh HCHJiice h OTXOAHmeii noA 6ojiee otkpbitbim 
yrnoM ao 6—7 OTBeTBJieHHH Ha Apyroii 6ojiee 
npOTJDKeHHOH HCHJIKe H C MeHBIHHM yTJlOM OT- 
KjiOHeHmi); BBimepacnojio^ceHHBie BTopHHHBie 
hchjikh HeMHorouHCJieHHBi (4 napBi, He CHHTaa 
eABa BHAHMBie HHTeBHAHBie HCHJIOHKH B npH- 
MaKymeHHOH uacra), pa3MemeHBi b ouepeAHOM 
nop^AKe, paccTaBJieHBi umpoico h HepaBHOMep- 
HO, H3 HHX HHHCHJDI napa HCHJIOK OTCTOHT OT 


PeKOHCTpyKLjHH HCKonaeMoro JiHCTa Pteroceltis sinensis 
H3 HH)KHero najieoiieHa Yiohh (ceBepo-BOCTOK KHTaa), 
no OTnenaTKy 52377 h npoTHBOOTnenaTKy 52377A, Xl.5. 
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OCHOBaHHfl 60 K 0 BMX HCHJIOK Ha paCCTOHHHH 1.3-1.5 CM, 6a3HCKOIIHHeCKHe OTBeTBJie- 

HHfl eAHHHHHBi; BCe HCHJIKH H HX OTBeTBJieHHfl no Mepe npH6mDKeHHfl K KpaK) 3aMeTHO 
HCTOHnaiOTca, b6jih3h Kpaa H3rH6aioTca k BepxyuiKe, pa3BeTBJUHOTca (oaho H3 otbct- 
BJieHHH coeflHHfleTca c OTBeTBJieHHeM Bbimepacnojio^ceHHOH hchjikh, c o6pa30BaHHeM 
yrjiOBaTbix neTejib, flpyroe OTBeTBJieHHe hhoh npoTJDKeHHOcra cjie^yeT HenocpeACT- 
BeHHO B KpaH, B CBOK) OHepeflb BCTBHTCfl) B 3y6eiJ H flHO BbieMKH MOKAy 3y6l^aMH Ha- 
npaBJunoTCfl TOHKHe, yKoponeHHbie bctohkh, b^ojib Kpaa njiacTHHKH npocMaTpHBaiOTCfl 
eme 1—2 pa^a mcjikhx neTejib (h3 hhx HapyacHbiH pw eABa npocMaTpHBaeTca); ceTb 
TpeTHHHbix hchjiok, nepneHAHKyjiapHbix k cpeAHen h btophhhmm HCHJiKaM, BbipaaceHa 
pejibe(|)HO, 6— 7 Ha 1 cm ajihhm, npocrae hjih pa3BeTBJieHHbie, napajuiejibHbie Apyr Apy- 
ry, b mcjikhx nojinroHajibHbix flueax, 0.2—0.3 cm b nonepeHHHKe, o6pa30BaHHbix hchji- 
kbmh 6-ro nopaflica, pa3BHTbi MHoroKparao BeTBamHecii KOHeHHbie bctohkh. Kpaii b 
ocHOBaHHH njiacraHKH ijejibHBiH (acnjiKa Ha oahoh nojiOBHHe njiacTHHKH y caMoro ocho- 
BaHiia orojieHa), 3y6HaTOCTb noiiBJuieTCfl c pa3BeTBJieHHoro OKOHnamui nepBoro CHH3y 
OTBeTBJieHHe 6a3ajibHOH hchjikh, b npHMaKymeHHOH nacTH 3y6i^bi MejiKHe b BH^e 3a3y6- 
pHH, cjia6o pa3JiHHHMbie, uinpoKO paccTaBJieHbi, Ha OojibuieH nacra njiacTHHKH 3y6ijOB, 
3 — 5 Ha 1 cm flJiHHbi, HepaBHOBejiHKHe, TpeyrojibHbix onepTaHHH, HepaBHoOoKHe (c ko- 
POTKOH nOHTH BbinpUMJieHHOH anHKaJIBHOH CTOpOHOH H IUHpOKOH ynjiomeHHOH HJIH 
cjienca BbinyicjiOH 6a3ajibHOH ctopohoh), ao 2 — 4 cm uinp., c KopoTK03aocTpeHHOH Bep- 
xyuiKOH, HanpaBJieHHOH KBepxy hjih OTBepHyTOH b CTopoHy. HepemoK othochtcjibho 
HeTOJiCTBiH, ao 1 mm uiHp., coxpaHHBiuajicfl HacTb nepeuiKa 0.8 cm. 

rojiOTHn: OTnenaTOK jrncTa, 3K3. 52377, hhhchhh najieoijeH, OypoyrojibHbiH 
Kapbep, HaAyrJieHOCHaa rjiHHHCTO-ajieBpHTOBaji naHKa Yiohbckoh yrjieHOCHOH (jiopMa- 
u;hh, OKpecTHOCTH noc. YioHb, npaBo6epe)Kbe AMypa (X3HJiyHij3flH), panoH Ij3aHHb, 
lipoBHHAHn X3HJiyHii;3aH, CeBepo-BOCTOK KHTaa. XpaHHJiHme HaijHOHajibHoro My3ea 
HCTOpHH paCTCHHH KHTafl, HHCTHTyT OOTaHHKH, IleKHH. 

UccjieAOBaHHbie 3K3eMnjwpbi: OTnenaTOK c npoTHBOOTnenaTKOM, 6e3 BepxyuiKH, 
C oOjIOMaHHBIM OCHOBaHHeM Ha OAHOH nOJIOBHHe njiacTHHKH (jIHCT OjIHHCe K OCHOBaHHK) 

pacmenjieH BAOJib cpeAHen hchjikh, kohhhk BepxyuiKH oOjiOMaH), 3K3. 52377 h 52377A. 

Ha3BaHHe BHAa npoH3BeAeHO ot no3AHejiaTHHCKoro HMeHOBaHHii CTpaHbi (Sina — 
KHTan), rAe BnepBbie oOHapy^ceHbi HCKonaeMbie ocTaTKH coBpeMeHHoro MOHoranHoro 
poAa Pteroceltis (P. tatarinovii Maxim. — Ta6ji. Ill, 2). 

3to nepBaa HaxoAKa Pteroceltis b HCKonaeMbix (Jmopax Kmaji. C6jiHHcaeTCfl c co- 
BpeMeHHBiM bhaom Pteroceltis tatarinovii , pacnpocTpaHeHHoro b U,eHTpajibHOM Kmae, 
KOTopbiii OTJiHHaeTca HaH6ojiee hphmhthbhbim cTpoeHHeM ApeBecHHbi b ceM. Ulmaceae 
h paccMaTpHBaeTca KaK caMbiii hphmhthbhbih HJieH nopHAKa Urticales (TaxTaA^om, 
1966 : 126). 
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SUMMARY 

A quite rich Early Palaeocene flora has been discovered in China at very boundary with the Amur 
Region of Russia, namely at the right bank of the Amur River near the Wuyun village, Jiayin County, 
Heilongjiang Province. Among numerous plants of the warm-temperate or rather subtropical type, the 
Wuyun floral contains a species of Pteroceltis (P. sinensis sp. nov.) represented in the collection so far 
by a single leaf impression (with a counterpart). This is the first finding of the monotypic genus Ptero¬ 
celtis in the fossil state. The genus (P. tatarinovii Maxim.) is presently distributed in the central part of 
China. 
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npHBOflHTC5I CBefleHHfl O BHflaX, HOBLIX flJIH KnprH3HH B IjeJIOM HJIH ee OTfleJIbHbIX perHOHOB. 

KmoneBLie cJiOBa: HOBbie fljia (fmopM bfwh, HOBtie HaxoflKH, Kupnomi. 

npH onpe^ejieHHH MaTepnajiOB, co6paHHbix b 3Kcne;jHE$HH Ha TeppHTopHH Knp- 
th3hh b 2006 r., aTaioxe npocMOTpe paHee co6paHHoro MaTepnajia, xpaiwmerocfl b Tep- 
6apnax EHOJioro-noHBeHHoro HHCTHTyTa HAH Kbiprbi3CTaHa (KP) (FRU) h EoTaHH- 
necKoro HHCTHTyTa hm. B. JI. KoMapoBa PAH, 6mjih oOHapyaceHbi He npHBO^HBinHeca 
paHee ,o;jhi pecny6jiHKH bh^m. Rjw apyrax, yace H3BecTHbix H3 KHprH3HH bh^ob, yxa3a- 
hh HOBbie MecTOHaxo^KAeHHa, 3HaHHTejibHO pacumpaiomHe npeACTaBJieHHa 06 hx apea- 
jie. Bee i^HrapoBaHHbie o6pa3ijbi nepe^aHbi b Tep6apHH EoTaHHnecKoro HHCTHTyTa 
hm. B. JI. KoMapoBa PAH (LE), /nyOmncaTbi HaxoflflTCfl b Tep6apHH EHOJioro-nonBeHHO- 
ro HHCTHTyTa HAH KP (FRU). AHHOTHpoBaHHbiH cnncoic HaxoflOK npHBO^HTCH HH^ce. 

Juniperus sibirica Burgsd. 

npn uinpoKOM pacnpocTpaHeHHH AaHHoro BH/na b Cpe^HeH A3 hh ajih Ajiancicoro 
xpe6Ta oh He OTMenajica (naxoMOBa, 1968). HaMH co6paHbi cne^yiomHe o6pa3- 
ijm: «AjiaHCKHH xpe6eT, kwkhmh MaicpocKJioH, ymejibe p. Oiccy, ~2500 m, 39°31' N, 
71°40' E, 20 VII2006, T. A. JIa3bKOB». 

Festuca tzveleviana Lazkov 

Bh/h, He^asHO onncaHHbiH HaMH c Atohhokckotc) xpe6Ta H3 6acceHHa p. Kapa-Kyjibfl- 
)Ka (npHTOK p. Y3yH-AxMaT) (JIa3bKOB, 2004), ABJiaeTCfl hobmm jyin OepraHCKoro xp.: 
«ymejibe p. Kapacy, h ~ 1250 m, 41°39' N, 72°49' E, 30 VI 2006, T. A. JIa3bKOB». 

Eremurus stenophyllus (Boiss. et Buhse) Baker. 

Hobbih bha rjul (Jjjiopbi Khpth3hh: «TypKecTaHCKHH xpe6eT, ceBepHbiH Maicpo- 
ckjioh, 6jih3 r. CyjiiOKTa, oxp. noc. Kom6yjiaic, 25 VI2006, M. TaHbiOaeBa; TaM ace, 
no Aopore ot r. CyjiiOKTa k c. Kapa6yjiaic, 10 VI2006, OHa Hce». 

Gagea subtilis Vved. 

Hobbih bha flJia 4>Jiopbi KnprH3HH: «TypKecTaHCKHH xpe6eT, ceBepHbiH Maicpo- 
ckjioh, ceBepo-BOCTOHHaa nacTb CyjiiOKTa, 6 jih 3 noc. Kom6yjiaic, mccthoctb Xopo- 
coh, HHHce apneBoro peflKOJiecba, KaMeHHCTO-me6HHCTbiH ckjioh, 14 VI2006, M. P. Ta- 
Hbi6aeBa; TaM ace, 6 jih 3 ymejibii TbiTra, apneBbie pe^KOJiecba c MHHflajieM, bhuihch 


1071 



h xchmojioctbio, 14 VI 2006, OHa xce; TaM xce, 6jih3 noc. Kom6ynaic, ckjiohbi KouiKaT, 
KaMeHHCTtie a^BipBi B03Jie maxra, 15 VI2006, OHa xce». PaHee bh^ 6biji H3BecreH tojib- 
ko c xp. MoroTay h TypKecTaHCKoro xpe6Ta 3a npe^ejiaMH KnprH3HH (BBeaeHCKHH, 
1971a). 

G. chitralensis S. Dasgupta et Deb. 

3tot hobbih rjvl (J)JiopBi KHprH3HH 6biji onpe^eJiCH no HauiHM cbopaM H. T. JleBH- 
hcbbim: «TypKecTaHCKHH xpe6eT, ceBepHBiii MaKpocioioH, ceBepo-BOCTOHHaa nacTB Cy- 
jnoKTa, 6jih3 noc. Kom6yjiaK, ckjiohbi KouiKaT, KaMeHHcrae a^BipBi B03Jie rnaxTBi, 
15 VI2006, M. P. raHBi6aeBa». Bh# othochtcjibho He^aBHo 6biji onncaH (Dasgupta, 
Deb, 1983). Tnn BHjja nponcxoflHT H3 llaKHCTaHa (Hinpaji), a naparan — H3 Y36eicHCTa- 
Ha (oKp. TauiKeHTa). 

Allium griffithianum Boiss. 

Hobbih bha ^ 4>Jiopi>i Khpth3hh: «TypKecTaHCKHH xpe6eT, ceBepHBiii MaKpo- 
ckjioh, JIhhjihkckhh p-H, c. Tory36yjiaK, 7 VI2006, M. raHBi6aeBa; TaM xce, c. Kapa6y- 
jiaK, 6 V 2006, OHa ace; TaM xce, ceBepo-3ana;jHaji nacTB r. CyjnoKTa, 6jih3 noc. Kom- 
6yjiaK, OTiuejiOK Tbittbi, apneBBie pe^KOJiecBa c MHHflajiBHHKaMH, 24 IV 2006, OHa xce; 
TaM xce, noc. Khpiihhhbih, 6jih3 r. CyjnoKTa, 20IV 2006, OHa ace». PaHee bh^ 6biji H3Be- 
cTeH H3 conpe^ejiBHBix paiioHOB Ta^xcHKHCTaHa (BBe^eHCKHii, 1963). 

A. mogoltavicum Vved. 

Hobbih bh^ ^jih (JmopBi Khpth3hh: «TypKecTaHCKHH xpe6eT, ceBepHBiii MaKpo- 
ckjioh, JieBaa CTopoHa p. JIxHJiflK, can KynniHK, 20 V 2006, M. raHBi6aeBa». PaHee bh^ 
6biji H3BecTeH tojibko c xp. MorojiTay (BBe^eHCKHii, 19716). A. mogoltavicum He3HanH- 
TejiBHO OTJiHnaeTca HecKOJiBKO MeHBineH ajihhoh (h ? ijbctom) JienecTKOB ot A. taenio- 
petalum M. Pop. et Vved. PacTeHHfl H3 KnprH3HH objia^aiOT npoMexcyrouHoii ajihhoh 
JienecTKOB Mexcay A. mogoltavicum h A. taeniopetalum , a Taxxce o^hhohhbimh jihctbji- 
mh. OflHaKO, KaK noKa3BiBaeT H3yneHHe repbapHoro MaTepnajia no A. taeniopetalum , 
hhcjio JiHCTBeB y 3toto 6jih3koto kA. mogoltavicum BH^a BapBHpyeT, h y mojioabix pac- 
TeHHH JIHCTBfl MOTyT 6bITB OflHHOHHBIMH. Ho-BHflHMOMy, CXOflHOH H3MCHHHBOCTBK) 06 - 
Jia^aeT h A. mogoltavicum , y KOToporo MOJio/tBie pacTemw, no;jo6HBie HauiHM, Toxce 
MOTyT HMeTB OflHHOHHBie JIHCTBfl. 

Asparagus ferganensis Vved. 

Bh4 6biji H3BecTeH H3 OepraHCKOH aojihhbi (na3HH, 1971). Hobbih bh^ jyin Cy- 
caMBipcKoro xpe6Ta: «ioxchbih MaKpocioioH, 6jih3 c. Kapa-^xcnran, h = 682 m, 
41°37'38" N, 72°38'57" E, 09 VI 2006, T. A. JIa3BKOB». 

Anthochlamis tjanschanica Iljin ex Aell. 

Hobbih bh^ fljifl BHyTpeHHero TaHB-lHaiw: «6jih3 cjnniHHfl peK KoKOMepeH h ^xcyM- 
raji, necTpon;BeTBi, 1 VIII2006, T. A. JIa3BKOB». PaHee 6bui H3BecTeH c 3ana;jHoro 
TaHB-lIIaHa (npaTOB, 1972). 

Gamanthus commixtus Bunge. 

Hobbih bh^ ajm TypKecTaHCKoro xpe6Ta: «ceBepHBiii MaKpocioioH, 6jih3 r. CyjnoK- 
Ta, OKp. noc. Kom6yjiaK, 9 V 2006, M. raHBi6aeBa». Y. npaTOB (1972) npHBO^HT 3tot 
bh;j jyix 3ana^Horo TflHB-IIIaHfl, 3ana/i;Horo h IOxchoto IlaMHpo-Ajiaa. 

G.ferganicus Iljin. 

Hobbih bha flJix CycaMBipcKoro xpe6Ta: «ioxchbih MaKpocKJiOH, 6jih3 c. Kapa-^xcn- 
ran, h = 682 m, 41°37'38" N, 72°38'57" E, 9 VI2006, T. A. JIa3BKOB». PaHee 6biji H3Be- 
CTeH tojibko H3 OepraHCKOH aojihhbi (npaTOB, 1972). 
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Crambe schugnana Korsh. 

nepBafl Haxoflica b TflHb-LUaHe: «CycaMbipcxHH xpe6eT, kwxhbih MaxpocxnoH, 6jih3 
c. Kapa-^acHran, 21 V 2005, I\ A. JIa3bxoB; TaM ace, 21V 2005, oh ace; TaM ace, 
h = 682 m, 41°37'38" N, 72°38'57" E, 9 VI2006, oh ace». PaHee Ha TeppHTopHH Knp- 
th3hh 6mji H3BecTeH TOJibKO c Ajiaiicxoro xpe6Ta (KoBaneBcxafl, 1974). B HaHA^HHOH 
HaMH nonyjnnjHH npeoGjia^aiOT pacTeHHa c tojibimh hjih HMeiomHMH meraHHCToe ony- 
rneHHe jihctbamh, b OTJiHHHe ot naMHpoajiaiicxHx pacTeHHH, o6jiaAaiomHx onymeHHeM 
npeHMymecTBeHHO H3 3Be3AnaTbix bojiocxob. 

Reseda lutea L. 

^ocTaTOHHO pe^KO BCTpenaiomHHca b CpeAHeii A3HH bh a (CapKHcoBa, 1974). Bnep- 
Bbie yKa3biBaeTca am TypicecTaHCKoro xpe6Ta: «ceBepHbm MaKpocioioH, 6 jih 3 r. Cy- 
jnoKTa, oxp. noc. Kom6yjiax, 28 V 2006; M. raHbi6aeBa». 

Rosularia borissovae Pratov. 

Hobbih bha am 4)Jiopbi KHprH3HH: «ncxeMCXHH xpe6eT, ymenbe p. Kapa-KopyM, 
h = 2500 m, 41°49' N, 70°45' E, 22 VI2006, I\ A. JIa3bKOB; xp. KynSejib, 6jih3 cjihu- 
HHapexTepcHHannaMa, h = 1591 m,41°36'43.3"N, 70°50'14"E, 25 VI 2006, oh ace». 
B «Onpe;jeJiHTeJie pacTeHHH CpeAHeii A3hh» (IIpaTOB, 1974) bh a 6biji yxa3aH tojib- 
ko am Y36eKHCTaHa (xpe6ra YraMCXHH h KopacaHTay). B npoTOJiore (IIpaTOB, 1974) 
AM 3Toro BH^a yKa3biBaiOTca 6jieAH0-p030Bbie abctxh. B hchbom coctoahhh y Hauinx 
pacTeHHH OHH 6bIJlH BHyTpH HCeJITOBaTBIMH, CHapy^CH no HCHJIXaM K0pHHHeBaT0-p030- 
BaTblMH. 

Astragalus maverranagri M. Pop. 

Hobbih bha am CycaMbipcKoro xpe6Ta: «6acceiiH p. HHnxaH, npe^ropba Kapaxam 
Ha boctohhoh oxpaHHe n. r. t. ToxToryn, necTpoijBeTBi, xaMeHHCTO-me6HHCTaa nouBa, 
15 V 2006, K. P. ToKTOcyHOBa». Bha tojibxo He^aBHO 6biji npHBe^eH am TeppHTopHH 
KHpra3HH. PacTeHHH H3 KnprH3HH y^aJieHbi ot ochobhoto apeana BH^a h OTJiHnaiOTCfl 
rycTO 6eJioonymeHHbiMH cTe6jniMH, o6bihho 6 ojiee y3KHMH jihctbjimh h, bo3mohcho, ot- 
hocatca k oco6oh pace. 

A. petkoffii M. Pop. 

Hobbih bha am TypKecTaHCKoro xpe6Ta: «ceBepHbm MaKpocioioH, c. Kapa6ynax, 
6 V 2006, M. raHbi6aeBa». 3 to xpaiiHflfl ioro-3anaAHafl Tonxa pacnpocTpaHeHHa BHAa. 
PaHee oh 6bm H3BecTeH c Hy-HuHHCKHx rop, xpe6TOB Tanaccxoro, KHprH3CKoro, Oep- 
raHCKoro, Ajiaiicxoro h KaBax-Too (CapxcnoBa, 1981). 

A. spryginii M. Pop. 

Hobbih bha am CycaMbipcxoro xpe6Ta: «KeTMeHB-Tio6HHCxa5i xoTJioBHHa, ropbi 
inaMuiHxaji, HHHxe-Can, h = 903 m, 41°49'54" N, 73°02'59" E, 3 VII2006, I\ A. Jlaab- 
xob». PaHee 6biji H3BecTeH c xpe6TOB OepraHcxoro, HaTxajibcxoro h MorojiTay (Bhho- 
rpaAOBa, 1981). 

Hedysarum cumuschtanium Sultanova 

Hobbih bha am HaTxajibcxoro xpe6Ta: «cnycx c nepeBana HannaMa b ymem>e p. Ka- 
caHcan, apneBHHx, 26 VI2006, T. A. JIa3bxoB». PaHee 6biji H3BecTeH c Tanaccxoro, 
KHprH3cxoro (KoBajieBcxaa, 1981) h CaHAajiamcxoro xpe6TOB. 

H. parvum Sultanova 

Hobbih bha AM IIcxeMcxoro xpe6Ta: «ymejibe p. Kapa-KopyM, h = 2500 m, 
41°49' n, 70°45' E, 22 VI2006, I\ A. JIa3bxoB». PaHee 6biji H3BecTeH tojibxo H3 xjiac- 
CHnecxoro m ecro Haxox achihi Ha HaTxajibcxoM xpe6Te (KoBajieBcxaa, 1981). 
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Vicia cinerea Bieb. 

Hobbih bh;j Ann KHprH3Hn: «TypKecTaHCKHH xpebeT, ceBepHtm MaicpocKJiOH, 
noc. KHpnHHHbiii 6 jih 3 r. Cymoicra, 20 IV 2006, M. raHbi6aeBa». Bbiji H3BecTeH c Typ- 
KecTaHCKoro xp. (IIpaTOB, 1981) 3a npe^ejiaMH Khpth3hh, bo «Ojiope Khpitockoh 
CCP» (AH^apoBa, 1957) He yica3biBajicfl. 

V. tetrasperma (L.) Schreb. 

Hobbih BHfl Ann BHyrpeHHero TflHb-IIIaHfl: «xp. KaBaic-Too, b 10 km K»KHee c. Kbi- 
3 biJi-OH, 1 VIII2006, T. A. JIa3bKOB». 

Haplophyllum bungei Trautv. 

HoBbiii bha Ann KHprH3HH: «OmcKaa o6ji., ToKToryjibCKHH p-H, b 5—6 km ot 
noc. Tam-KyMbip k BOCTOKy, npe^ropba, nojiynycTbiHH, 29 VI 1976, B. A. CyjrraHO- 
Ba». Bbui H3BecTeH H3 OepraHCKon aojihhbi (KoBajieBCKaa, 1983) 3a npe^ejiaMH Knp- 
TH3HH, OTCyTCTByeT BO «OjIOpe KHprH3CKOH CCP» (HHKHTHHa, 1957). B Tep6apHH 
(FRU) flaHHbie o6pa3ijbi 6biJiH HenpaBHJibHO onpe^ejieHbi xax H. versicolor Fisch. et 
Mey. 

H. robustum Bunge 

Hobbih BHfl Ann KnprH3Hn: «OepraHCKaa aojiHHa, b 36 km ceBepo-BOCTOHHee r. EaT- 
KeH, ~740 m, 40°17' N, 71°06' E, 17 VI2006, T. A. JIa3bKOB». Bbiji H3BecTeH H3 Oep- 
raHCKOH AOJiHHbi (KoBajieBCKaa, 1983) 3a npe^ejiaMH Knprn3HH, OTcyrcTByeT bo «Ojio- 
pe Knprn3CKOH CCP» (HmarniHa, 1957). 

Euonymus koopmannii Lauche. 

Hobbih bh^ AAn xp. KaBaic-Too: «Me^y cenaMH MnH-Kym n Capbi-EynyH, 
h = 1707 m, 41°42'26.4" N, 74°20'51.8" E, 06 VII 2006, T. A. JIa3bKOB». 

Convolvulus pilosellifolius Desr. 

Hobbih bua AAn 3anaflHoro TflHb-IIIaHfl: «K»KHbie OTporn HaTKajibCKoro xpe6ia, 
b 22 km loro-Bana^Hee c. Ajia-EyKa, h= 1000 m, 41°13'N, 71°23'E, 27 VI2006, 
T. A. JIa3bKOB». 

Stachys betoniciflora Rupr. 

Hobbih bh^ Ann TypKecTaHCKoro xpebTa: «ceBepHbm MaKpocKjiOH, yponniue 
Too-^kanjioo, OTmenox Ca^np, MonoKeBenoBbie Jieca, 28 VI2006, M. raHbi6aeBa». 

Anaphalis sarawschanica (C. Winkl.) B. Fedtsch. 

HoBbiii bh,zj AAn KnprH3Hn: «AjiancKHH xpe6eT, ceBepHbiH MaKpocKjiOH, ymejibe 
p. Koxcy (p-H IIIaxHMapflaHa), cKajibi, h = 3200 m, 39°52' N, 71°55' E, 16 VIII2006, 
T. A. JIa3bKOB». Bha OTCyTCTByeT bo «Ojiope Khpitockoh CCP» (ApSaeBa, 1965). 

Tanacetopsis korovinii Kovalevsk. 

Bh/h 6biJi H3BecTeH tojibko no ranoBOMy MaTepnajiy c OepraHcxoro xpe6Ta (KoBa- 
neBCKaa, 1986). HaMn HanfleH Ha xp. KaBax-Too «Me^c ( a;y cenaMH MHH-Kym h Capbi-Ey- 
JiyH, h = 1707 m, 41°42'26.4" N, 72°20'51.8" E, 3 VIII 2006, T. A. JIa3bKOB». 

Lactuca mira Pavl. 

Hobbih BHfl Ann IIcKeMCKoro xpebTa: «ymenbe p. Kapa-KopyM, h = 3500 m, ocwnb, 
25 VIII 2006, T. A. JIa3bKOB». PaHee 6mji H3BecTeH c Tajiaccxoro h YraMCKoro xpebTOB 
(KaMeJiHH, 1993). LJhthpob aHHbix bo «Onope Khpth3ckoh CCP» (An^apoBa, 1965) Ma- 
TepHajiOB c Tajiaccxoro xpe6Ta (ymenbe p. Cymo-EaKanp) b Tep6apHH FRU o6Hapy- 
)KHTb He yzjanocb. 
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Cousinia alaica Tschem. 

Hobbih bh a fljra TypKecTaHCKoro xpe6Ta: «ypouHme Too-^Hcaiuioo, OTmeJiOK Ca- 
Aup, Bbime apneBoro Jieca, 25 VI2006, M. raHBi6aeBa». PaHee 6biji H3BecTeH c Ajiaii- 
CKoro h 3aajiaHCKoro xpe6TOB (HepHeBa, 1993). 

C. verticillaris Bunge 

Hobbih bha flJia Khpitokh: «TypicecTaHCKHH xpe6eT, ceBepHBm MaKpocioiOH, ypo- 
HHiue Too-^aHJioo, OTmejiOK CajjHp, BBime apueBoro Jieca, 29 VI 2006, M. TaHBi6ae- 
Ba». PaHee bh^ 6biji H3BecTeH c TypKecTaHCKoro xp. (HepHeBa, 1993), ho 3a npejjejiaMH 
KHprH3HH, OTcyTCTByeT bo «Ojiope Khpth3ckoh CCP» (HepHeBa, HHKHTHHa, 1965). 

Plagiobasis centauroides Schrenk 

Hobbih bha flJia CycaMBipcxoro xpe6Ta: «KeTMeHB-Tio6HHCKaji KOTJiOBHHa, ropBi 
HlaMUiKKaji, HHHKe-Can, h = 903 m, 41°49'54" N, 73°02'59" E, 3 VII 2006, I\ A. JIa3B- 

KOB». 

Rhaponthicum namanganicum Iljin. 

Hobbih bhjj flJia nciceMCKoro xpe6Ta: «ymeJiBe p. Kapa-KopyM, h = 2500 m, 
41°49' N, 70°45' E, 22 VI2006, I\ A. JIa3BKOB». PaHee 6biji H3BecTeH c HaTKajiBCKO- 
ro h YraMCKoro xpe6TOB (MaxMejjoB, 1993). 


Ejiaro^apHOCTH 

Abtopbi 6jiaro;japHBi O. B. HepHeBOH 3a noMomB b onpejjeJieHHH bhjjob po/na Cousi¬ 
nia Cass, h H. T. JleBHueBy 3a onpe/nejieHHe bh^ob pojja Gagea Salisb. 

HccJieAOBaHHe ocymecTBjrajiocB npn (])HHaHCOBOH nojjflepHcice npoeicra Meagjy- 
Hapo^Horo HaynHO-TexHHHecKoro ijeHTpa (MHTLQ, rpanr KR-973: «CoxpaHeHHe h 
HcnojiB30BaHHe repMOiuia3MBi flHKopacTymeii (|)JiopBi KBiprBi3CTaHa ajul pemeHHa reHe- 
THKO-ceJieKi^HOHHBix h Hapo^HOX03^HCTBeHHBix 3a;jaH» («Conservation and use of ger- 
moplasm of Kyrgyzstan’s wild flora for Management of genetic-selectional and econo¬ 
mical tasks»). 
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SUMMARY 

Data on the species from different families newly recorded in Kirghizia or in some of its regions are 
given. 
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© M. H. JIoMOHOCOBa , 1 JJ. M. lOcynoBa , 2 3K. A. Akoiihh 3 

HHCJIA XPOMOCOM nPE^CTABHTEJIEH PO^A SUAEDA 
(CHENOPODIA CEAE ) 

M. N. LOMONOSOVA, D. M. YUSUPOVA, J. A. AKOPIAN. CHROMOSOME NUMBERS 
OF THE SUAEDA (CHENOPODIA CEAE) REPRESENTATIVES 

1 IJeHTpajifcHMH ch6hpckhh SoTaHHHecKHH caa CO PAH 
630090 Hoboch6hpck, yji. 3ojiOTOflOJiHHCKafl, 101 
E-mail: lomonosova@csbg.nsc.ru 
2 HayHHO-npOH3BOflCTBeHHMH neHTp «EoTaHHKa» 
y36eKHCTaH, 700143 TamKeHT, yji. Xo^xcaeBa, 32 
E-mail: yusupovadil@yandex.ru 
3 HHCTHTyT SOTaHHKH HAH PA 
ApMeHHH, 375063 EpeBaH, 1 -a yji. ABaHa 
E-mail: akopianJanna@inbox.ru 
nocTynnjia 18.09.2006 

npHBeaeHH HHCJia xpomocom (2n) fljia 9 bhaob pofla Suaeda. 

KnioneBBie cjiOBa: Suaeda , Chenopodiaceae , HHCJia xpomocom. 

Tep6apHbie o6pa3ijbi royneHHbix pacTeHHH xpaHHTca b rep6apmrx U,eHTpajibHO- 
ro ch6hpckoto 6oTaHmecKoro ca^a CO PAH (NS) (Hoboch6hpck), HniJ «EoTaHH- 
Ka» (TASH) (TauiKeHT) h b HHCTHTyre 6oTaHHKH HAH PA (ERE) (EpeBaH). 

Suaeda acuminata (C. A. Mey.) Moq. s. L, 2n = 18. ApMeHHa: ApMaBHpcKaa o6ji., 
3nMHaA3HHCKHH p-H, noc. EpacxayH, 2005, Akoiwh. 

S. altissima (L.) Pall. 2n = 18. Ka3axcTaH: BocTOHHO-Ka3axcTaHCKaa o6jl, Tap- 
OaraTaHCKHH p-H, xp. MaHbipaK, 2001, Ns 186, JIoMOHOCOBa. ApMeHHa: ApMaBHp- 
CKaa o6ji., 3nMHaA3HHCKHH p-H, noc. EpacxayH, 2005, Akomh; TaM ace, ApMaBHp- 
cKaao6ji., r. 3nMHaA3HH, 2004, OHa ace. Y36eKHCTaH: 5KH33axcKaa o6ji., naxTa- 
KopcKHH p-H, xo3«hctbo «HaB6axop», 2005, Ns 16, lOcynoBa. 

S. arcuata Bunge, 2n = 18. Y3 6eKHCTaH: HaBOHHCKaa o6ji., Kohcmcxckhm p-H, 
K)ro-3anaAHtiH Kbi3biJiKyM, lomiafl noAropHaa paBHHHa Kym>A^cyK-Tay, 2005, JV2 2, 
lOcynoBa. 

S. corniculata (C. A. Mey.) Bunge, 2n = 54. Poccha: Pecny6jimca TbiBa: 3p3HH- 
ckhh p-H, 03. Tepe-Xonb, 2003, N2 370, JIoMOHOCOBa; TaM ace, noHMa, p. Tec-XeM, 2003, 
No 349, OHaace; Hhh-Xcmckhh p-H, MeacAy r. TypaH h c. ApacaaH, 2003, No 380, OHaace. 
KpaCHOapCKHH KpaH, YCTb-A6aKaHCKHH p-H, B 20 KM OT AOpOTH A6aKaH-ACKH3, 2004, 
No 613a, OHa ace. Ka3axcTaH: BocTOHHo-Ka3axcTaHCKaa o6jl, noc. KoicneKTbi, 2001, 
No 203, JIoMOHOCOBa; TaM ace, b 10 km ot noc. KoicneKTbi Ha r. CeMHnajiaraHCK, 2001, 
No 204, OHa ace; TaM ace, >KapMHHCKHH p-H, noc. CajiKbiH-To6e, 2001, No 205, OHa ace. 

S. crassifolia Pall., 2n = 18. Y36eKHCTaH: CbipAapbHHCKafl o6ji., MHp3anyjib- 
ckhh p-H, r. ^[Hraep, Pbi6xo3. 2005, >6 1,2, 3, 9, 14, lOcynoBa. 
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S. microsperma (C. A. Mey.) Fenzl s. L, 2n = 18. Ka3axcTaH: TajiflBi-KypraH- 
cicaa o6ji., noc. McrraS, 2000, N 2 52a, JIoMOHOcoBa. Y36eicHCTaH: HaBOHHCKaa o6ji., 
KoHeMexcKHH p-H, K)ro-3ana^Hbie KBi3BiJiKyMBi, lomiafl noaropHaa paBHHHa Kyjit- 
A^cyK-Tay, 2005, N 2 6, lOcynoBa. 

S.pannonica Beck, 2n = 72. Abctpha: Illmitz, Neusiedler See, 2005, JV 2 763, 
H. JIamHHCKHH. 

S.paradoxa Bunge, 2n = 18. Y36eKHCTaH: Ctip^aptHHCKaa o6jl, MHp3anyjiB- 
ckhh p-H, r. ^Hraep, Pbi6xo3. 2005, N 2 4, lOcynoBa. Hhcjio xpomocom rjw aaHHoro bh- 
Aa yKa3BiBaeTca BnepBBie. 

S. prostrata Pall., 2n = 18. Poccha: KpacHoapcKHH Kpafi, IIIhphhckhh p-H, 03 . Ee- 
jie, 2004, N 2 587, 592, JIoMOHOcoBa. 

S. salsa (L.) Pall., 2n = 36. Poccha: KypraHCKaa o6ji., IleTyxoBCKHH p-H, 03 . Me^- 
Be^cBe, 2005, JSfe 753, JIoMOHOcoBa. ApMeHHa: ApMaBHpcKaa o6jl, r. 3HMHa^3HH, 
2005, Akomh. 


Ejiaro^apHOCTH 

Abtopbi BBipa^caiOT Ojiaro^apHOCTB H. H. JIamHHCKOMy (IJeHTpajiBHBiH ch6hpckhh 
O oTaHHnecKHH cafl), 3a npeaocTaBJieHHBie rep6apHBie o6pa3ijBi Suaeda pannonica. 

Pa6oTa BBinojiHeHa npn (|)HHaHCOBOH no,zwep)KKe PoccHHCKoro (|)OH,zja 4>yH,zjaMeH- 
TanBHBix HccjieflOBaHHH (npoeKT N 2 05-04-48778-a). 


SUMMARY 

Chromosome numbers (2n) of 10 species from the genus Suaeda from Russia, Armenia, Uzbeki¬ 
stan and Austria are given. 


Y£K 576.312.35(582.757.2) 


Eot. HcypH., 2007 r., t. 92, .Ne 7 


© E. O. IlyHHHa, & B. TeJibTMaH 

KAPHOJIOrilH BHflOB IIOflPOAA ESULA 
PO^A EUPHORBIA ( EUPHORBIACEAE ) 

E. O. PUN IN A, D. V. GELTM AN. KARYOLOGY OF THE EUPHORBIA 
SUBGENUS ESULA {EUPHORBIACEAE) SPECIES 

EoTaHHHecKHH HHCTHTyT hm. B. JI. KoMapoBa PAH 
197376 C.-IleTep6ypr, yji. Ilpocf). FIonoBa, 2 
OaKC 234-45-12 

E-mail: elizaveta_punina@mail.ru; geltman@binran.ru 
IlocTynHJia 29.12.2006 

PiccjieflOBaHM xpoMOCOMHtie HHCJia (XH) 10 bhaob po,aa Euphorbia (Euphorbiaceae), othochiuhxcji k 
noapofly Esula Pers., Ha MaTepHajie H3 Pocchh h rpy3HH. fljifl 4 bhaob (E . eugeniae Prokh. — 2n = 14, 
E. squamosa Willd. — 2n = 10, E. condylocarpa Bieb. — 2n = 16 h E. uralensis Fisch. ex Link — 2n = 60) 
XH onpeaejieHbi BnepBwe. 2n = 10 y E. squamosa cjieayeT CHHTaTb MHHHMajibHMM XH b po,ae. bh^ob 
E. iberica Boiss. — 2n = 56, E. myrsinites L. — 2n = 20, E. stricta L. — 2n = 14 h E. seguierana Neck. — 
2n= 18, noflTBepxcfleHM aaHHbie o XH, H3BecTHbie xot* 6m no OTflejibHMM onpeflejieHHaM. fljia E.pilo- 
sas L. ycTaHOBJieHO 2n = 20; paHee flpyrHMH aBTopaMH ajih 3Toro BHfla HeoflHOKpaTHO 6 mjio noKa3aHO 
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2n = 18. fljifl E. virgata Waldst. et Kit. ycTaHOBJieHO 2n = 48; paHee flpyrHMH aBTOpaMH 6 bijio onpeaejieHO 
2n = 20, 30, 36—40 h 60. IIpHBOflflTCfl H3o6pa>KeHHfl MeTa<f)a3Hi>ix ruiacTHHOK xpomocom HCCJie^oBaHHbix 

BHflOB. 

KjiiOHeBwe cjiOBa: xpoMOCOMHwe HHCJia, xapHOTHn, Euphorbia. 

XpoMOcoMHbie HHCJia h KapHoranbi bh^ob o6uiHpHoro pofla Euphorbia (L.) (Euphor- 
biaceae ) HCCJieflOBaHbi eme oneHb (JjparMeHTapHO. C TeppHTopmi Pocchh h conpe^ejib- 
hhx rocy^apcTB noxa H3BecTHbi jihuib e^HHHHHbie onpeflejieHira xpomocomhmx HHceji, 
BbinojiHeHHbie, kzk npaBHJio, b xo^e KapHOJiorHHecKoro H3yneHHfl (jmopbi Tex hjih hhbix 
peraoHOB. CneijHajibHbie KapnojiorHHecKHe Hccjie/noBaHHJi po^a Ha TeppHTopHH Pocch 
He npOBO^HJlHCb. 

IJejib flaHHoii pa6oTbi — onpe,zjejieHHe xpomocomhmx HHceji h HccjieflOBaHHe Kapno- 
ranoB pjma bhaob po.ua Euphorbia (L.) (Euphorbiaceae), npoH3pacTaiomHx rjiaBHbiM 
o6pa30M b Pocchh. 

MaTepnaji coGnpajica aBTOpaMH b nojieBbix ycjiOBHax 1 c 2000 no 2006 r. JJjvl npnro- 
TOBJieHHa xpomocomhmx npenapaTOB ncnojib30BajiH KopHeByio MepncTeMy npopocTKOB 
ceM^H h MOJio^bix KopHen B3pocJibix pacTeHHH. CeMeHa npopamHBajiH b naimcax neT- 
pn Ha BJia^cHOH (JiHJibTpoBajibHOH 6yMare npn 25° C. B3pocjibre pacTeHHfl, co6paHHbie 
b npnpofle, BbipamHBajiH b KepaMHnecKHx Herjia3ypoBaHHbix ropuiKax b «xojio;jhoh» 
opaH^cepee. Kohhhkh MOJiOflbix KopHen bo Bcex cjiynaax npe;jo6pa6aTbiBajiH okchxhho- 
jihhom npn KOMHaraoH TeMnepaType b TeneHHe 5 h, 3aTeM (|)HKCHpoBajiH b aijeToajncoro- 
jie (3 : 1) b TeneHHe cyTOK. MaTepnaji OKpauiHBajiH no OejibreHy c npeflBapHTejibHbiM 
THflpOJIH30M B 6N HC1 (30 MHH) HJIH aueTOKapMHHOM. H3 MepHCTeMaTHHeCKOH 30HbI KO- 
peniKOB npHroTOBJuuiH BpeMeHHbie AaBJieHbie npenapaTbi, KOTopbie TyT ace npocMarpn- 
BajiH noA MHKpocKonoM. H3o6pa^ceHHa MeTa(|)a3Hbix njiacTHHOK npn noMomn Tejie- 
BH3HOHHOH KaMepbl BBOflHJIH B KOMnblOTep, OCHameHHblH cneijHajibHOH npOipaMMOH 
«BH;jeoTecT-KapHo 3.1.» (nyHHHa h pp., 1999). JlHTepaTypHbie cBe^eHHa o xpomocom- 
hmx HHCJiax 6 mjih npoBepeHbi no cnpaBOHHbiM CBOflKaM (Bojixobckhx h pp., 1969; Ara- 
noBa h ap., 1990 h 6a3e ^aHHbix IPCN (http://mobot.mobot.orgAV3T/Search/ipcn,html). 

rep6apHbie o6pa3n;bi Hccjie^OBaHHbix bh^ob xpaHATCJi b TepGapHH BoTaHHHecKoro 
HHCTHTyTa hm. B. JI. KoMapoBa PAH (LE). 

Euphorbia condylocarpa Bieb. >KHBbie pacTeHira co6paHbi Ha xp. MapKOTX b oxp. 
r. r eJieH^)KHKa KpacHO^apcKoro Kpaa, 44°36' c. in. h 48°03' b. p., BbicoTa okojio 320 m 
H a^ yp. m., 30 IV 2006. (En). 2n = 16. XpoMOcoMbi MeTaijeHTpHnecKHe, ot 3.0 
1.2 mkm. Hhcjio h Mop^ojiorra xpoMocoM onHcaHbi BnepBbie (cm. Ta6jiHn;y-BKjieHKy, e). 

E. eugeniae Prokh. CeMeHa co6paHbi b KpacHo^apcKOM xpae 6jih3 r. Cohh, noHMa 
p. BeKHinen (Ame), b 6 km Bbirne ycTbJi, y ayjia KajiHH 09 IX 2000. (H. H. nopTemiep). 
2n = 14. XpoMOcoMbi MeTaijeHTpHnecKHe, ot 1.8 po 0.8 mkm, o^Ha napa xpomocom He- 
ceT BTopHHHyio nepeTjDKKy b panoHe ijeHTpoMepbi. Hhcjio h Mop^ojioraa xpomocom 
onncaHbi BnepBbie (cm. Ta6jnnjy-BKJieHKy, k ). 

E . iberica Boiss. >KHBbie pacTeHHfl cobpaHbi b CTaBponojibCKOM Kpae Ha JiecHbix 
nojimax no ceBepHOMy CKjiOHy ropw MarnyK b6jih3h EbiTHropcKOH 3KOJioro-6oTa- 
HHnecKOH cTaHi^HH BoTaHHHecKoro HHCTHTyTa PAH 08 IX 2005 CUT). 2n = 56. Xpo- 
mocomm MeTa- h cybMeTai^eHTpHHecKHe, ot 1.5 flo 0.8 mkm (cm. Ta6jiHiiy-BKJieHky, e). 
noflTBepHyjeHO ycTaHOBJieHHoe paHee hhcjio xpomocom pirn 3toto BH^a (Perry, 
1943). 


1 P ajiee yica3aHLi KOJiJieKTopw: ffT (J[. B. TeJitTMaH) h EFI (E. O. FlyHHHa), ecjiH KOJiJieKTop hhoh, (J>a- 
mhjih5i yxa3aHa nojiHocTbio. Bn^oByio npHHaflJiexcHOCTb o6pa3UOB onpe^ejiHJi R. B. rejn/maH. 
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E. myrsinites L. CeMeHa co6paHbi b Tpy3HH b OKp. c. IJarBepH 6jih 3 EopacoMu 
05 VI 2006 (JIT). 2n = 20. Xpomocombi Mera- h cyOMeraijeHTpHHecKHe, ot 5.0 ao 3.5 mkm 
(cm. Ta6jiHi^y-BKJieHKy, a). IIoTBepHCAeHO ycTaHOBJieHHoe paHee hhcjio xpomocom 
3Toro BH^a (Perry, 1943; Strid, Franzen, 1981; Strid, Andersson, 1985). 

E.pilosa L. (=E. lutescens Ledeb.). 'Kubuq pacTeHna coOpaHM b pecnybjiHKe Top- 
hmh Arran b6jih3h noc. HepraIIIe6ajiHHCKoro p-Ha (51°36' N, 85°36' E, Bbiccnra okojio 
1000 m HaA yp. m.) 11 VIII 2006 (Eli). 2n = 20. XpoMOcoMbi MeTa-cy6MeTaijeHTpHHe- 
CKHe, ot 5.0 ao 2.0 mkm (cm. TaOjimjy-BKjieHKy, e). Rnx AaHHoro BHAa paHee hcoaho- 
Kparao 6biJio noKa3aHO 2n= 18 (MajiaxoBa, 1971; KpacHo6opoB, 1976; PocroBijeBa, 
1977; CTenaHOB, 1994). 

E. seguierana Neck. CeMeHa 6biJiH co6paHbi b CaMapcKOH o6ji. b DKHryjieBCKOM 3a- 
noBeAHHKe Ha cioioHax Majioii EaxHJiOBOH ropw 13 VII 01 (RT). 2n = 18. XpoMOcoMbi 
MeTaAeHTpHHecKHe, ot 2.5 ao 1.3 mkm, OAHa napa xpomocom cnyTHHHHaa (cm. Ta6jiH- 
Ay-BKjieiiKy, u). PaHee jsjiz 3Toro BHAa Gbijih ycraHOBJieHbi HHCJia 2n = 16 (Seidenbinder, 
Verlaque., 1985), 2n = 18 (Franzen, Gustavsson, 1983), 2n = 40 (CoKOJioBCKaa, E[po6a- 
TOBa, 1980). 

E. squamosa Willd. >KHBbie pacTeHHfl co6paHbi b CraBponojibCKOM Kpae b Jiecy Ha 
ceBepHOM cioiOHe ropw MarnyK b6jih3h ILmiropcKOH 3KOJioro-6oTaHHnecKOH cTaHijHH 
BoTaHmecKoro HHCTHTyra PAH 08 IX 2005 (RT) h TaM ace 03 V 2006 (En). B o6ohx 
cjiynaax ycTaHOBJieHO 2n = 10. XpoMOcoMbi MeTaijeHTpHnecKHe h cy6MeTau;eHTpHHe- 
CKHe, ot 8.0 ao 3.0 mkm (cm. Ta6miu;y-BKjieHKy, otc). Hhcjio h Mop^onoriw xpomocom 
onHcaHbi BnepBbie. no-BHAHMOMy, 3to BnepBbie ycTaHOBJieHHoe MHHHMajibHoe hhcjio 
xpomocom rjul poAa Euphorbia ; paHee MHHHMajibHbiM hhcjiom poAa cnHTajiocb 2n = 12. 

E. stricta L. CeMeHa 6biJiH co6paHbi b KpacHOAapcKOM Kpae b OKp. noc. Mhphbih Ha 
Aopore TopaHHii Kjhoh — ^acybra (,Zjr). 2n = 14. XpoMOcoMbi MeTa- h cybMeTaijeHTpH- 
necKHe, 2.0 — 1.3 mkm. OAHa napa xpomocom HeceT BTopHHHyio nepeTaaocy b paiiOHe 
AeHTpoMepw (cm. Ta6mmy-BKjieHKy, d). PaHee jsjiz 3toto BHAa 6biJio noKa3aHO 2n = 28 
(Perry, 1943), 2n = 20 (Schimoyama, 1959) h 2n = 14 (Vicens et al., 1991). 

E. uralensis Fisch. ex Link. CeMeHa Gbijih co6paHbi Me)KAy nocejiKaMH BbncoBO h 
A neKcaHApoBKa BbiKOBCKoro p-Ha BonrorpaACKOH o6ji. 02 VI2002 (En). 2n = 60. 
27 nap xpomocom MeTaijeHTpHnecKHe h 3 napbi — cyOMeTaijeHTpHnecKHe, tojibko OAHa 
napa xpomocom HMeeT cnyTHHKH. Pa3Mepw xpomocom ot 3.0 ao 1.3 mkm (cm. Ta6mi- 
ijy-BKJieHKy, x). Hhcjio h Mop^onorra xpomocom onHcaHbi BnepBbie. 

E. virgata Waldst. et Kit. 3KHBbie pacreHHfl 6biJiH co6paHbi b OKp. C.-neTep6ypra 
b noc. necoHHbiii, BAOJib mocceiiHOH Aoporn, 25 VI 2006 (ffT). 2n = 48. XpoMOcoMbi b 
ochobhom MeTaiteHTpHnecKHe, ot 2.0 ao 0.8 mkm (cm. Ta6JiHijy-BKJieiiKy, 6 ). PaHee ajui 
3toto BHAa Gbijih noKa3aHbi HHbie HHCJia xpomocom: 2n = 20 (Baksay, 1958; Dobes, Vi¬ 
tek, 2000), 2n = 20, 36 — 40 (Schulz-Schaeffer, Gerhardt, 1989). K 3TOMy ace BHAy otho- 
catca yKa3aHra 2n = 60 ajui E. virgultosa Klok. (,Z(3MiTpbieBa, nap(|)eHay, 1983) h 
2n = 30 ajm E. boissieriana (Woron.) Prokh. (MarynaeB, 1979). 


EjiaroAapHOCTH 

Pa6oTa BbinojiHeHa npn noAAepacKe Pocchhckoto <j)OHAa 4>yHAaMeHTajibHbix Hccne- 
AOBaHHH (npoeKTbi JV2 02-04-63118, 04-04-48758, 06-04-48399 h 06-04-63144) h Hoa- 
nporpaMMbi npe3HAHyMa PAH «,Z(HHaMHKa reHO(|)OHAOB». 
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SUMMARY 

Chromosome numbers of 10 species of Euphorbia L. subgen. Esula Pers. {Euphorbiaceae) from 
Russia and Georgia have been studied. For 4 species (E. eugeniae Prokh. — 2n = 14, E. squamosa 
Willd. — 2n = 10, E. condylocarpa Bieb. — 2n = 16 and E. uralensis Fisch. ex Link — 2n = 60) chro¬ 
mosome numbers were discovered for the first time. For several species (7s. iberica Boiss. 2n = 56, 
E. myrsinites L. — 2n = 20, E. stricta L. — 2n = 14 and E. seguierana Neck — 2n = 18) known chro¬ 
mosome numbers were confirmed at least partly. For E. pilosa L. (2n = 20) other authors recorded 
2n = 18. For E. virgata Waldst. et Kit. (2n = 48) other authors discovered 20, 30, 36—40 and 60. Ima¬ 
ged of metaphase plates are given. 


7 EoTaHHMecKHH acypHa^, Ns 7, 2007 r. 
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© A. B. IIIaTOXHHa 

HHCJIA XPOMOCOM HEKOTOPMX PE^KHX 
AJM AMYPCKOH OBJIACTH BH^OB COCY/UlCTblX PACTEHHH 

A. V. SHAT OKH IN A. CHROMOSOME NUMBERS 
OF SOME VASCULAR PLANT SPECIES RARE TO THE AMUR REGION 

AMypCKHH (JjHJinaji BoTaHHHecKoro caaa-HHCTHTyra flBO PAH 
675000 EjiaroBemeHCK, nep. Pcjiohhhh, 18 
OaKC (4162) 52-32-53 
E-mail: shatohin78@mail.ru 
IlocTynHJia 23.10.2006 

npHBefleHH HHCJia xpomocom (2n) mix 12 peaKHX bh£OB cocyzmcTbix pacTeHHH AMypcxoH o6ji. H3 
11 poaoB, OTHOcamHXCfl k ceMeHCTBaM Asteraceae , Dioscoreaceae , Fabaceae , Iridaceae , Liliaceae , Orclii- 
daceae , Poaceae , Ranunculaceae , Saxifragaceae. BnepBbie ycTaHOBJieHW HHCJia xpomocom ana OHaeMHH- 
hbix bhaob SacceiiHa p. Eypea — Taraxacum lineare Worosch. et Schaga (2n = 24) h Saxifraga korshinskii 
Kom. (2n = 20), a Taxxce OHaeMHKa SacceiiHa p. CejieMaxca — Saxifraga selemdzhensis Gorovoi et Worosch. 
(2n = 26). 

KjnoneBHecjiOBa: HHCJia xpomocom, cocyancTbie pacTeHHH, peaKHe bh^w, AMypcicaa o6ji., SacceiiH 
AMypa. 

Hnace npHBCwrrcfl HauiH HOBEie pe 3 yabTaTbi KapHoaoranecKoro H 3 yneHHa bh^ob co- 
cyflHCTOH (Jmopbi 6acceHHa BepxHero h Cpe^Hero AMypa (b npe/neaax AMypcKOH 06a.). 


Asteraceae 

Taraxacum lineare Worosch. et Schaga, 2n = 24. AMypcKaa o6ji. (aaaee AO), Ey- 
peHCKHH p-H, OKp. noc. TajiaxaH, npaBbrn 6eper p. Bypea b 1.5 km HHace iuiothhei, ot- 
KpbiTbie BajiyHbi, MecTaMH noKpbiTbie mxom, 7 VII 2005, N 2 68, T. ,ZJapMaH. 

y3KOJiOKajibHbiH 3H^eMHK p. Bypea (ioro-BOCTOK AMypcKaa 06a. h 3ana/i; XabapoB- 
CKoro Kpaa). CKajibHbiii bh/j;. Bjih30k k BocTOHHoeBponeiicKO-ceBepoaMepHKaHCKOMy 
apKTO-rojibaoBOMy (h Toace CKajibHOMy) BH^y T. macilentum Dahlst., fljia KOToporo H3- 
BecTHbi HHCJia xpomocom 2n = 16, 24, 32 (IjBeaeB, )KyKOBa, 1986; Probatova et al., 
2004). T. lineare Hccae/noBaH b KapnoaoniHecKOM OTHomeHHH BnepBbie. Harne onpe- 
AeaeHHe xpomocom y T. lineare no/nTBepac/naeT umpoKoe pacnpocTpaHeHHe b po/ne 
BHflOB-TpHnaoHflOB (c 2n = 24), TaK KaK b po^e Taraxacum Wigg. 6ojibinHHCTBO onpe- 
^eaeHHH npaxo/UHTca Ha TpHnaoH^Hoe nncao xpomocom 2n = 24 (XpoMOcoMHbie..., 
1969 h ap.). 


Dioscoreaceae 

Dioscorea nipponica Makino, 2n = 20. AO, EjiaroBemeHCKHH p-H, ypoanme My- 
XHHKa, 16 VII 2005, N 2 70, A. IIIaTOXHHa. 

B 6acceihie AMypa bh js , Hccae^OBaH BnepBbie h Haxo^HTca 3^ecb y ceBepHoro npe- 
flena cBoero pacnpocTpaHeHHa. PaHee nncao xpomocom y D. nipponica Heo^HOKpaTHO 
onpeflenajiH b IIpHMopcKOM Kpae (PyflbiKa, 1995; lIIaTaaoBa, 2000 h ap.): 2n = 20. Ofl- 
HaKO H3 paiiOHa r. Baa^HBOCTOKa TaKace 6biao npHBe^eHO xpoMOcoMHoe HHcao 2n = 56 
(CrapoaybijeB, 1985), ho nocae^Hee Hyac^aeTca b noflTBepacfleHHax. B po^e Diosco¬ 
rea L. name npHBo^HTca TeTpanaoH^Haa paca c 2n = 40 (XpoMOcoMHbie..., 1969). 
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Fabaceae 


Astragalus chinensis L. fil., 2n = 16. AO, TaM6oBCKHH p-H, OKp. c. HHKOJiaeBKa, 
o6oHHHa flopora, 7 yi 2006, N 2 99, A. IIIaToxHHa, I\ ^apMaH. 

Ha Pocchhckom ^ajibHeM BocTOKe A. chinensis HccneflOBaH b KapHOJiorme- 

ckom OTHOineHHH BnepBbie. B JimepaType cymecTBOBajiH flBa yKa3amni HHCJia xpoMO- 
com y A. chinensis : 2n= 16 (XpoMocoMHbie..., 1969). 


Iridaceae 

Iris humilis Georgi, 2n = 24. AO, EjiaroBemeHCKHH p-H, yponmije MyxHHKa, Tep- 
pHTopHH AMypcKoro (J)HJiHajia EoTaHHHecKoro ca^a-HHCTHTyTa ffBO PAH, 2 VI2006, 
N 2 87, A. IIIaToxHHa. 

Onpe^ejiCHHa HHCJia xpomocom HMeioTCfl H3 npHMopcKoro Kpaa, OKTfl6pbCKHH p-H: 
2n = 24 (CoKOJiOBCKaa, IIpo6aTOBa, 1986); OflHaKO jijix 3Toro BH^a npHBOflHJiH h 
2n = 27,28 (AranoBa h ap., 1990; CTapo;jy6n;eB, MHpoHOBa, 1990). Run Oacceinia AMy- 
pa — 3to nepBoe onpe/nejieHHe xpomocom y BHjja. 


Liliaceae 

Lilium pumilum Delile, 2n = 24. AO, EjiaroBemeHCKHH p-H, oxp. noc. MoxoBaa 
naflb, Typ6a3a «CHe)KHHKa», cyxon ckjioh, c pa3pe^ceHHbiM pacTHTejibHbiM noKpoBOM, 
4IX 2005, Ns 74, A. IIIaToxHHa. 

PaHee 6 mji Hccjie^oBaH b npHMopcicoM xpae: 2n = 24 (CoKOJiOBCKaa, npo6aTOBa, 
1985), a Taioxe b npHOaincajibe (AranoBa h ap., 1990). 3apy6e^cHbie aBTopbi npHBomrr 
Taioxe 2n = 24, hmciotcji jihuib OTflejibHbie yKa3aHHa — 2n = 24 + 1 - 2B (Xpomocom- 
Hbie..., 1969). B 6acceHHe AMypa bh/h Hccjie^oBaH BnepBbie. 


Orchidaceae 

Cypripedium macranthon Sw., 2n = 20. AO, TaM6oBCKHH p-H, MypaBbeBCKHH npn- 
poflHbin napx, okojio 2 km ot Kop^OHa, 0C0K0B0-pa3H0TpaBH0e 6ojioto, 7 VI2006, N® 86, 
A. IIIaToxHHa, I\ ,H|apMaH. 

PaHee 6biJi HccjieflOBaH b npHMopcKOM Kpae, a TaK^ce Ha CeBepHbix Kypnjiax, 
o-b IIIyMiny: 2n = 20 (npo6aTOBa, CoKOJiOBCKaa, 1984; Probatova et al., 2000). B 6ac- 
ceHHe p. AMyp 3 tot bh^ HccjieflOBaH BnepBbie. 

Dactylorhiza salina (Turcz. ex Lindl.) Soo, 2n = 40. AO, TaMboBCKHH p-H, My¬ 
paBbeBCKHH npnpoflHbiH napK b 1.5 km ot Kop^oHa, ocoKOBoe 6 ojioto, 7 VI2006, N 2 85, 
A. IIIaToxHHa, I\ ,H|apMaH. 

OneHb pe^Koe pacTeHne Ha P^B, aocTOBepHo H3BecTeH b 3ee-EypeHHCKOM (|)jio- 
pncTHHecKOM paiiOHe. HmepecHO OTMeraTb, hto BnepBbie D. salina 6biJia co6paHa 
H. O. KpioKOBbiM HeMHorHM 6ojiee 100 jieT Ha3a^ (b 1902 r.) b noHMe p. Ajibahkoh 
(npHTOK p. CeneMA^cn), oflHaKo b HacToamee BpeMfl cBeaeHHn o HajiHHHH BH^a Ha 3 toh 
TeppHTopHH OTcyTCTByiOT. HeflaBiwfl Haxo^Ka D. salina Ha TeppHTopHH MypaBbeB- 
ckoto npnpoAHoro napKa (CTapneHKO, ,ZJapMaH, 2005a) noflTBepagjaeT HanHHHe BH^a b 
AMypcKOH o6ji. (h b ijeJiOM Ha P^B: Hn)KHe-3eHCKHH (JmopHCTHnecKHH panoH). B jihtc- 
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paType HMeeTca yKa3aHHe HHCJia xpomocom fljia D. salina H3 Ch6hph (TyBa, noc. Ha- 
ptiH), 2n = 40 (HBaHOBa, 1987). Ha P/JB bh^ Hccjie/noBaH b KapnojiorHHecKOM OTHorne- 
hhh BnepBbie. 


Poaceae 

Neomolinia mandshurica (Maxim.) Honda, 2n = 38. AO, BypeiiCKHH p-H, OKp. 
noc. KyjiHKOBKa, npaBbiii 6eperp. Bypea, umpoKOJiHCTBeHHbiH Jiec, 27 VIII 2005, N 2 77, 
A. IIIaTOXHHa. 

Ha P/],B pacnpocTpaHeH b ochobhom Ha TeppmopHn npHMopcKoro h XaOapoBCKO- 
ro KpaeB, a b AMypcKoii oOnacra rpamma apeajia npoxo^HT b paiioHe XmiraHCKoro 3a- 
noBe^HHKa, aojiHHa p. Eypen. N. mandshurica 6biJi HccJieflOBaH b npHMopcKOM xpae 
(2n = 38: CoKOJioBCKaa, npodaTOBa, 1977). Bh^ hbmh HccneflOBaH 6jih3 3ana/i;HOH rpa- 
hhijm apeajia po^a Ha P^B. 


Ranunculaceae 

Anemone sylvestris L., 2n = 16. AO, TaM6oBCKHH p-H, MypaBbeBCKHH npHpoflHbiii 
napx b 2 km ot Kop^OHa, pa3peaceHHbie 3apocJiH KycTapHHKOB, 8 VI2006, N 2 92, A. IHa- 
TOXHHa, T. RapMaa. 

PaHee yKa3biBajica Ha P,ZJB TOJibKO pun HHacHe-3eiiCKoro (JmopHCTHHecKoro pafioHa, 
o^HaKO He^aBHaa Haxo^Ka .zjocTOBepHO noflTBepac^aeT HajiHHHe A. sylvestris Taicace Ha 
TeppHTopHH ,Z(aypcKoro (JmopHCTHnecKoro paiiOHa (CrapneHKO, JJppMaa, 20056). Bnep¬ 
Bbie b aaJibHeBOCTOHHOH Hacra apeajia 3Toro BH^a xpoMOCOMHoe hhcjio 6biJio onpeaene- 
ho B. H. CTapoAy6n;eBbiM (1983) H3 AMypcKaa o6ji.: EnaroBemeHCKHii p-H, Teppaca 
p. 3en; ApxapHHCKHH p-H, 6 jih 3 noc. KyH^yp. nojiyneHHoe HaMH hhcjio xpomocom TaK- 
ace coBna^aeT c onpeflenemiaMH, BbinojiHeHHbiMH Ha MaTepHaae H3 eBponeficKHX h ch- 
6hpckhx nonyjiai^HH: 2n= 16 (XpoMOCOMHbie..., 1969; Grapo;jy6ijeB, 1983; AranoBa 
upp., 1993). 

Arsenjevia glabrata (Maxim.) Starodub. {Anemone glabrata Maxim.), 2n = 14. AO, 
BypeiiCKHH p-H, OKp. a* EaxnpeBO, cyxaa pejiKa B^ojib 03 epa b noiiMe p. ,3,hm, 30 V 2006, 
N 2 83, E. JJppMZM, H. Ko3bipb. 

Ha 6biJi HccJie^OBaH b npHMopcKOM Kpae, OTKy^a jjjix Bupa npHBOflHJiH HHCJia 
xpomocom 2n= 14 (CrapoayOijeB, 1983), 16, 16 + 2-3B (npo6aTOBa, CoKOJioBCKaa, 
1983). PaHee pun Bupa 6bmo yKa3aHO hhcjio 2n = 20 (CoKOJioBCKaa, 1966), KOTopoe, no 
coo6meHHK> H. C. npo6aTOBoii, b flajibHeinneM eio 6biJio HcnpaBJieHO, a b fleiicTBHTejib- 
hocth, cKopee Bcero, npe^cTaBjiano co6oii 2n = 21, hto flJia bh^ob 3Toro po^a Bnojme 
xapaKTepHO Hapa^y c 2n = 14 (Grapo;jy6ijeB, 1983). Bha HccneflOBaH y 3anaflHoii rpa- 
HHi^bi ero apeajia Ha P^B. 


Saxifragaceae 

Saxifraga korshinskii Kom. 2n = 20. AO, BypeiiCKHH p-H, JieBbiii 6eper p. Eypen, 
b 2 km Bbirne noc.. HoBo6ypeiicK, 3aMineJibie CKajibi, 27 VI2006, N 2 98, T. JfapMan. 

Ohacmhk 6acceiiHa p. Eypen (npHTOKa AMypa), pe^KHii CKajibHbiii bh^. B Kapno- 
jiorHHecKOM OTHOineHHH BHfl HccneflOBaH BnepBbie. nojiyneHHoe pp% S. korshinskii hhc- 
jio xpomocom 2n = 20 — oraocHTejibHO pe^Koe /yia po^a Saxifraga L., oneHb 6oraTO h 
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pa3Hoo6pa3HO npeflCTaBJieHHoro Ha (68 bh^ob), ho eme cjia6o H3yneHHoro b xa- 
pHOJiorHnecKOM OTHomeHHH. JJjin bh/hob 3Toro cjio^cHoro pofla 6ojiee xapaxTepHbi bbi- 
coKonojiHnjioH^Hbie Ha6opbi xpomocom, npaneM npH pa3Hoo6pa3Hbix ochobhbix hhc- 
jiax: x = 7, 8, 9, 10, 11, 13 (Majovsky et al., 1987) h b npejjejiax BHjja HHCjia xpomocom 
HHOITHa HeCTa6HJIbHbI (CM. XpOMOCOMHbie..., 1969). H3 JjaJIbHeBOCTOHHblX KaMHCJlOMOK 
2n = 20 6biJio H3BecTHO eme y 2 bh/hob, pacnpocxpaHeHHbix b ceBepHOH xoHTHHeHTajib- 
hoh Hacra P^B: S. tenuis (Wahlenb.) H. Smith h S. redofskyi Adam. (AranoBa h jjp., 
1993). 

S. selemdzhensis Gorovoi et Worosch. 2n = 26. AO, CejieM,zpxHHCXHH p-H, HopcxHH 
aanoBeflHHK, jieBbiii 6eper p. Hopw b 2 km ot ycTbfl npoTOKH CopoxaBepcTHoii, 3aMme- 
jibiil KaMeHHCTbiH ckjioh MajibijeBOcxoH conKH, 18 VII2006, 101, T. Ejih3hk>x. 

OH^eMHK 6acceHHa p. CejieMmxa (npHTOK p. 3eH, 6acceiiH BepxHero AMypa). Pejj- 
khh CKanbHbiH bh£. Hhcjio xpomocom y BHjja HaMH onpejjejieHO BnepBbie. fljw pojja Sa- 
xifraga L. name Bcero npHBOjjHTCfl hhcjio 2n = 26 (XpOMOCOMHbie..., 1969). H 3 jjajibHe- 
boctohhmx KaMHejioMOK TaKoe hhcjio paHee 6mjio h3bcctho y TaxHx bhjjob, xax S. mer- 
kii Fisch. ex Stemb. QKyxoBa, 1967), S. bracteata D. Don (>KyxoBa, THXOHOBa, 1973), 
S. cernua L. h S. hyperborea R. Br. (>KyxoBa, IleTpoBCKHH, 1987). 

repdapHbie o6pa3ijbi HccjiejjOBaHHbix pacTeHHH, xpaHHTca b Tep6apHH (VLA) npH 
EHOJioro-noHBeHHOM HHCTHTyre ,ZJBO PAH, r. BjiajjHBOCTOx. 


Ejiaro^apHocTH 

Abtop HcxpeHHe 6jiarojjapeH H. C. npo6aTOBoii 3a xoHcyjibTaimio b HanncaHHH co- 
obmeHHJi, a Taioxe I\ O. ,ZJapMaH 3 a npejjocTaBJieHHbie rjix HccjiejjOBaHmi acHBbie o6pa3- 
IJbl pe^KHX BHJJOB. 

Pa6oTa BbinojiHeHa npH nojmepacxe rpama ffBO PAH (N 2 06-III-B-06-199) h nac- 
thhhoh nojmepacxe PoccHHCKoro 4)OH^a 4)yH^aMeHTajibHbix HccJie^OBaHHH (npoexT 
No 07-04-00610). 


CIIHCOK JIHTEPATYPbl 

Azanoea 77 /f., Apxapoea K. E., Baxmuna JI. M. h ap. Hncjia xpomocom ubctxobmx pacTeHHH (fmopbi 
CCCP: ceMencTBa Aceraceae — Menyanthaceae. JI., 1990. 509 c. 

Azanoea 77 ff., Apxapoea K. E., Baxmuna JI. M. n ap. Hwcjia xpomocom iibctxobmx pacTeHHH (fmopu 
CCCP: ceMencTBa Aceraceae — Menyanthaceae. JI., 1993. 430 c. 

Azanoea 77 /f., Apxapoea K. E ., Baxmuna JI. 77 n ap. Hncjia xpomocom ubctxobmx pacTeHHH (jmopu 
CCCP: ceMencTBa Moraceae — Zygophyllaceae. CII6., 1993. 430 c. 

IKynoea 77. 77 Hncna xpomocom y HexoTopMx bh^ob pacTeHHH KpauHero CeBepo-Bocroxa CCCP. II // 
Bot. )KypH. 1967. T. 52. X 2 7. C. 983—987. 

TKynoea 77. 77, IlempoecKuu B. B. KapuoTaxcoHOMHHecxoe H3yueHHe HexoTopMx bh^ob po^a Saxifraga 
(Saxifragaceae ) H3 CeBepHOH A3 hh // Bot. xcypH. 1987. T. 72. JV2 5. C. 632—640. 

JKynoea 77. 77, Tuxonoea A. /f. XpOMOCOMHbie HHCJia HexoTopMx bh^ob pacTeHHH HyxoTKH. II // Bot. 
)KypH. 1973. T. 58. X 2 3 . C. 395—402. 

Meanoea E. B. CeMeHCTBO Orchidaceae — ifrpMiiiHHKOBMe, hjih OpxHflHbie // Ojiopa Ch6hph. Hobo- 
ch6hpck, 1987. T. 4. C. 132. 

Ilpodamoea 77 C., CoKOJioecKan A. 77. HoBbie HHCjia xpomocom cocyflHCTbix pacTeHHH c ocTpoBa 3ajiH- 
Ba FleTpa BejiHKoro (IIpHMopcKHH xpaii) // Bot. acypH. 1983. T. 68. JM°12. C. 1655—1662. 

IIpo6amoea 77 C., CoKonoecKan A. 77. Hwcjia xpomocom bh^ob ceMencTB Asteraceae , Brassicaceae , 
Caryophyllaceae , Orchidaceae , Ranunculaceae , Vitaceae c flajibHero BocToxa CCCP // Bot. xcypH. 1984. 
T. 69. 11. C. 1566—1568. 

PydbiKa 3. r. Hwcna xpomocom HexoTopwx bh^ob cocy^HCTbix pacTeHHH lora Pocchhcxoto flajibHero 
BocTOxa // Bot. acypH. 1995. T. 80. J ^2 2. C. 87—90. 


1085 



CoKOJioecKan A. 77. reorpacfwHecxoe pacnpocTpaHeHHe nojmnjiOHflHbix bh^ob pacTeHHH (HCCJieflOBa- 
HHe (fmopti IlpHMOpCKoro xpaa) // BecTH. JleHHHip. yH-Ta. 1966. JSTe 3. Cep. 6hoji. Bun. 1. C. 92—106. 

CoKOJioecKcm A. 77., ITpodamoea 77. C. KapHOJiorHHecxoe HCCJieflOBaHHe 3JiaKOB {Poaceae) k»xhoh nac- 
th coBeTCKoro flajiBHero Bocroxa // Eot. >KypH. 1977. T. 62. Ns 8. C. 1143—1153. 

CoKOJioecKan A. 77., TJpodamoea 77. C. Hncjia xpomocom cocyzmcTbix pacTeHHH H3 IIpHMopcKoro xpaa, 
KaMHaTCKOH oSjiacTH, npHaMypta h CaxajiHHa // Eot. xcypH. 1985. T. 70. N° 7. C. 997—999. 

CoKOJioecKcm A. 77., IJpodamoea 77. C. Hucna xpomocom HexoTopwx npeflCTaBHTeJieH ceMencTB Astera- 
ceae , Iridaceae , Poaceae , Primulaceae, Violaceae c flajibHero Bocroxa CCCP // Eot. >xypH. 1986. T. 71. 
No 10. C. 1423—1425. 

CmapodyOifee B. 77. IjHTOTaxcoHOMHnecxoe HCCJie^OBaHHe aajibHeBOCTOHHMX bh^ob po,aa Anemone (Ra- 
nunculaceae) // Eot. xcypH. 1983. T. 68. 8. C. 1013—1021. 

Cmapodybi^ee B. 77. Hncjia xpomocom npe^CTaBHTeneH HexoToptix ceMencTB flajibHero Bocroxa CCCP // 
Eot. xcypH. 1985. T. 70. No 2. C. 275—277. 

Cmapodydifee B. 77, Muponoea JI. 77. Hncjia xpomocom bh^ob pofla Iris {Iridaceae) (jmopbi FIpHMOp- 
cxoro xpaa // Eot. xcypH. 1990. T. 75. JVs 1. C. 123. 

Cmapnemo B. M.,RapMaH P 0. OjiopHCTHHecxHe Haxoflxn b AMypcxoH oSjiacTH // Eot. xcypH. 2005a. 
T. 90. No 3. C. 444—449. 

CmapnenKo B. M ., flapMau P 0. OjiopHCTHHecxHe Haxoflxn b 6 acceHHe pexn AMyp // Eot. acypH. 
20056. T. 90. No 12. C. 1908—1914. 

XpoMocoMHbie HHCJia iiBeTXOBbix pacTeHHH / ITofl pefl. Ah. A. Oe^opoBa. JI., 1969. 926 c. 

Ijeenee 77. 77., )KyKoea PI. P. KapnocucTeMaTHHecxoe nccjieflOBaHHe Taraxacum (. Asteraceae ) CeBe- 
PO-Boctohhoh A3hh // Eot. acypH. 1986. T. 71. No 12. C. 1621—1628. 

Ulamanoea C. A. Hncjia xpomocom cocyzmcTbix pacreHHH IIpHMopcxoro xpaa // Eot. xcypH. 2000. T. 85. 
Nbl.C. 152—156. 

Majovsky J., Murin A., Ferakova V. et al. Karyotaxonomicky prehl’ad flory Slovenska. Bratislava: Veda, 
1987. 436 p. 

Probatova N. S., Barkalov V. Yu ., Rudyka E. G. Chromosome numbers of selected vascular plant species 
from Sakhalin, Moneron and the Kurile Islands // Biodiversity and Biogeography of the Kuril Islands and 
Sakhalin / Ed. by H. Takahashi, M. Ohara. Hokkaido University Museum, Japan. 2004. Vol. 1. P. 15—23. 

Probatova N. S ., Barkalov V. Yu., Rudyka E. G., Shatalova S. A. Chromosome study on vascular plants 
of the Kurile islands // Nat. Hist. Res., Special Issue N 7. P. 21—38. March 2000. [Chiba, Japan]. 


SUMMARY 

The chromosome numbers of 12 vascular plant species from the Amur Region (upper part of 
the Amur River basin) are presented. For Taraxacum lineare Worosch. et Schaga, Saxifraga korshin- 
skii Korn., S. selemdzhensis Gorovoi et Worosch., the chromosome numbers are reported for the first ti¬ 
me. Among the species studied, there are some endemics and rare species of the Russian Far East 
indigenous flora. Some species were studied at the limits of their distribution range in the Amur Re¬ 
gion. 
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22 4>eBpajia 2007 r. hciiojihhjiocb 100 JieT co poayjeHHfl Ojibth HHKOJiaeBHBi Ko- 

MHpHOH, H3BeCTHOTO MHKOJIOTa, flOIjeHTa Ka^e^pBI MOp(|)OJ10rHH H CHCTeMaTHKH paCTe- 
hhh CapaTOBCKoro rocyzjapcTBeHHoro yHHBepcHTeTa (CTY), npopa6oTaBineH Ha 6 ho- 
jiorHHecKOM (|)aKyjibTeTe okojio 40 JieT. Ha II (X) ^ejieraTCKOM CBe3fle PyccKoro 6oTa- 


1 C npHCKopOneM cooSmaeM, hto O. H. KoMHpHaa CKOHqajiact 06.06.2007 r. 
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HMecKoro o6mecTBa, cocTOABineMCfl 26—30 Mas 1998 r. b C.-IIeTep6ypre, OHa 6tuia 
H36paHa nOHeTHBIM HJieHOM PBO. 

O. H. — BBicoKOKBajiH^HUHpoBaHHBiH yneHBiH, HayHHBiH KOHcyjiBTaHT no 6ojie3- 
hhm rpn6oB h mjwnoHHBiM rpn6aM, npexpacHBiH ne^aror, yflHBHTejiBHO Tpyzjojno6H- 
BBIH, OnTHMHCTHHeCKH HaCTpOeHHBIH, yMeiOmHH IjeHHTB Ka>K 7 H,BIH npOHCHTBIH fleHB, He- 
o6bikhobchho o6a«TeJiBHBiH h ^o6po^cejiaTejiBHBiH nejiOBex. 

PoflHJiacB OjiBra HnxojiaeBHa 22 4>eBpajia (9 4>eBpajia no CTapoMy cthjho) 1907 r. 
b yKpanHCKOM cene CrapBiH Mepnnx noa XapBXOBOM b ceMBe pa6onnx. Ilocjie ceMHJieT- 
kh c 1922 no 1926 r. ynwiacB b arpoHOMHHecxoii npo(J)eccnoHajiBHOH rnxojie, 3aTeM 
cpa3y ace nocTynnjia Ha arpo6nojiornHecKHH 4>axyjiBTeT ne^npo(|)o6pa30BaHHa (hbihc 
XapBKOBCKHH rocyzjapcTBeHHBiH yHHBepCHTeT). 

HaynHBie HccjieflOBaHira no (|)HTonaTOJiorHH, HanaTBie eme b CTyzjeHHecxHe to/ubi, 
O. H. npoflOJDXHJia b acnnpaHType. KaHflHAaTCxaa aHccepTaijira 6Bma nocBameHa pacaB- 
hhhhbim rpn6aM. B Hen H3JiO)xeHBi HTorn H3yneHHfl 6hojiothh Puccinia malvacea- 
rum (pacaBHHHBi MajiBBBi). Oxohhhb acnnpaHTypy, b1934 r. O. H. CTana pa6oTaTB Hayn- 
HBIM COTpy^HHKOM HHH 60TaHHKH XapBKOBCKOrO yHHBepCHTeTa. nocjie 3amHTBI B 
1936 r. KaH^n^aTCKOH flHccepTaijHH O. H. 6BiJia nepeBe^eHa Ha aojdxhoctb CTapmero 
HaynHoro coTpyzjHHxa. 

B 1939 r. OHa BCJiea 3a MyaceM, mnxeHepoM H. 51 . MHponiHHHeHxo, nepee3)xaeT b 
r. CapaTOB. B caMOM Hanajie bohhbi k hhm b CapaTOB 3BaxyHpoBajiacB aceHa ee po^Horo 
6paTa c TpeMa actbmh, y O. H. po^HJiacB aohb h poc cTapumn cbih. IIpHnuiocB npeBpa- 
THTBCfl B AOMOX03HHKy H BOCnHTBIBaTB IDITepBIX fleTCH. 

B 1946 r. O. H. CTana pa6oTaTB CHanajia accHCTeHTOM, a 3 aTeM ;jon;eHTOM xa^e^pBi 
Mop(|)OJiorHH h cHCTeMaraKH pacTeHHH CapaTOBCKoro rocyHHBepcHTeTa hm. H. T. Hep- 
HBimeBCKoro. 3 aBe;jOBaji Tor^a xa^eapon npo^eccop AnexcaH^p flMHTpneBHH Oyp- 
caeB — KpynHenuiHH reoSoTaHHx, 3 aMenaTeJiBHBiH ne^aror h npexpacHBiH nejiOBex. 
B yHHBepcHTeTe O. H. pa3pa6oTajia xypc JiexijHH no hh3uihm pacTeHH^M, Bejia Jia6opa- 
TopHBie 3 aHjmra co ciy^eHTaMH 6HOJioniHecxoro OT^ejieHHa 6HOJioro-nonBeHHoro 4 >a- 
KyjiBTeTa, cneijnpaxTHxyM no (Jmope h yHe6HO-nojieByio jieraioK) npaxraxy no 6oTaHH- 
xe. lIpenoAaBaTejieM OHa 6BiJia oneHB Tpe6oBaTejiBHBiM h cnpaBe/yiHBBiM. Ee Bcer^a 
jik>6hjih CTy^eHTBi, c 6 ojibuihm HHTepecoM cJiymajiH jiexijHH no hh 3 uihm pacTeHHflM. 
Ohh HHKor^a He BH^ejiH O. H. cep^HTOH hjih pa3flpa)xeHHOH, noBBimaiomeH tojioc Ha 
CTyzjeHTa hjih coTpyzjHHxa. BBicoxaji, xpacHBaa h 3 HeprHHHaa >KeHin,HHa b jno6yio MHHy- 
Ty, aa^xe b nepepBiBax Mox^y 3 aH^THaMH, 6BiJia Bcer^a 3 amiTa aeJiOM H oneHB MHoroe 
ycneBajia. 

EojiBinoe BHHMaHHe yzjejnnia O. H. pyxoBOflCTBy flnnjiOMHBiMH pa6oTaMH CTy^eH- 
tob. EaceroflHO, b jicthhh nepnofl, OHa BBie3)xajia b pa3JiMHBie panoHBi CapaTOBCKOH h 
flpyrnx o6jiacTeH k cTy^eHTaM, npoxo^HBUinM npoH3BO^CTBeHHyio npaKTHKy. OHa oxa- 
3BiBajia Heoi^eHHMyK) noMomB b c6ope nojieBBix MaTepnanoB cbohm flHnjiOMHHxaM. Tax, 
b 1953 — 1954 rr. npaxTHxa npoBO^HJiacB Ha Bajiyncxon onBiTHO-MejiHopaTHBHOH cTaH- 
i^hh b CTapo-lIojiTaBcxoM p-He CTajiKHipa^cxon o6ji. H3ynajiacB MHxo^Jiopa Ha TeppH- 
TopHH lleTpoBcxoro JiHMaHa, b flOJiHHax pen EpycjiaHa h Cojichoh Ky6Bi, a Tax^ce npo- 
BOAHJIHCB CpaBHHTeJIBHBie HCCJieflOBaHHa ipn6HBIX 6oJie3HeH XyjIBTypHBIX pacTeHHH B 
ycJiOBHHX opomeHH^ h 6e3 nojiHBa. 

O. H. ynacTBOBajia bo MHornx axcne^Hi^H^x xa^e^pBi no H3yneHHK) pacTHTejiBHoro 
noxpoBa K)ro-BocToxa eBponencxon nacra CCCP, npoBO^HJia HaynHBie Hccjie^oBaHHa 
no rpH6aM. B 3hmhhh nepno^, HMea orpOMHBiH o6i>eM yneSHOH Haipy3XH, OHa nocToaH- 
ho npoBO^HJia o6pa6oTxy co6paHHBix MaTepnajiOB. B ee 3HaHHax, HaynHOH xoHcyjiBTa- 
i^hh h BcanecxoH noMonjH Hy^cflajiHCB MHorae jiio^h, Tax xax O. H. flBJWJiacB e^HHCT- 
BeHHBIM MHXOJIOTOM He TOJIBXO B yHHBepCHTeTe, HO H B CapaTOBCXOH o6ji. 
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YHe6Hyio, yHe6H0-MeT0flmecKyK) h HaynHyio flejrrejibHOCTb OHa coBMemana c 06- 
mecTBeHHOH pa6oTOH, HeKOTopoe BpeMfl 6biJia fleKaHOM (JmKyjibTeTa, a TaK^ce ceKpeTa- 
peM napT6iopo. Eio HanncaHbi h Heo^HOKpaTHO nepeH3,zjaBajiHCb yne6Hbie noco6 wi no 
HH3UIHM paCTeHHaM flJIfl Jia6opaTOpHbIX 3aHflTHH CTyZjeHTOB-GHOJIOTOB yHHBepCHTeTOB 
(1960, 1975 n jjp.) h npeKpacHbin yne6HHK «HH3mne pacTemw» (CapaTOB: H3 a-bo Ca- 
paTOBCKoro yH-Ta, 1967, 206 c.). Ro cnx nop 3th KHnrn noMoraiOT ciy^eHTaM ne^aro- 
rnnecKHx n cejibCK0X03flHCTBeHHbix rocyHHBepcnTeTOB b ycneuiHOM ycBoeHnn yne6- 

HblX flHCIJHnJlHH. 

npHxo^HTca npocTO nopaacaTbCfl, KaK yzjaBajiocb O. H. Haxo^HTb BpeMH Ha Bee bh^m 
MHororpaHHon pa6ora. Be^b Ha ee nnenn B03Jiarajmcb 3a6oTbi o ceMbe, Macca flOMarn- 
hhx xjionoT, h, HaKOHeu,, c roflaMH h B03pacT flaBan o ce6e 3HaTb. Ho en noMorajiH He- 
o6binaHHaa Tpyzjocnoco6HOCTb, npo(j)eccHOHajiH3M, orpoMHbin Hccjie^OBaTejibCKHH Ta- 
jiaHT, opraHH30BaHHOCTb h yMeHHe nepeKmonaTbca c o^Horo BH^a flejrrejibHOCTH Ha 
Apyrofi. 

O. H. flOJiro coGnpajiacb yiira Ha 3acjiy^ceHHbin otomx, ho Ka^e^pa ee He omycKa- 
Jia. B o6men cjiohchocth OHa TpyzjHJiacb flo 80-JieTHero B03pacTa. IIpaBfla, b 1975 r. b 
68 JieT OHa He CTana ynacTBOBaTb b KOHKypce nepeH36paHHH Ha hobbih 5-jicthhh cpox h 
o<j)Hn;HajibHO npexparajia pa6oTaTb. OflHaKO b CHJiy CBoero xapaKTepa h npe^aHHOcra 
flejiy He CMorna OTKa3aTb 3aBeflyiomeH Ka^e^pon, npo(J>eccopy A. A. HnrypfleBOH, h 
CTana Becra noneByio npaKTHKy no 6oTaHHKe; oneHb MHoro chji h BpeMeHH OT^aBajia 
Taioxe HaynHOH o6pa6oTKe rep6apHa. 

Pa6oTaa e^ceroAHO no 2 Mecaija b ro;jy, O. H. b 6yKBajibHOM CMbicne cnoBa 6biJia «3a- 
BajieHa» pa6oTon c yTpa flo Benepa. Eyaynn nenoBeKOM oneHb ;jo6pocoBecTHbiM h cxpy- 
nyjie3HbiM, OHa ce6a He acajiejia. 

O. H. KoMHpHaa c TpyzjOM OTBbiKajia ot ne^aroranecKOH fleflTejibHOCTH, Bcer^a 
6biJia b xypce Bcex ^en, Ha Ka^e^pe nocemana 3ace,o;aHHfl EoTaHHnecKoro o6mecTBa, co- 
rJiacHJiacb npHHATb ynacrae b no^roTOBKe «KpacHon khhth CapaTOBCKOH o6jiac™» 
(1996) Kax aBTop pa3^ejia «rpH6bi». 

O. H. npHumocb nepe^cHTb h TJDKejibie BpeMeHa, h JiHHHbie 6e^bi h HeB3roflbi. 
B 1971 r. He CTano Myaca, a 9 JieT Haaafl h cbma (npeno^aBaTejin XapbKOBCKoro aBHaijH- 
OHHoro HHCTHTyra). B HacToamee BpeMfl Ojibra HmcojiaeBHa hchbct c ceMben flonepH — 
T. H. MHpouiHHneHKO, noHeraoro BeTepaHa CapaTOBCKoro aBHa3aBO^a. O. H. ;jo chx 
nop CTapaeTca noMoraTb CBoefi flonepn, BocnHTbiBaeT npaBHynKy, pa^yeTCfl ee ycnexaM 
b yne6e h yBjieneHHflx neHHeM, maxMaTaMH, cnopTOM. 

K co)KajieHHK), O. H. yace flaBHO He bbixo/hht H3 KBaprapw, nepe^BHraeTca c no- 
Mombio koctbijm h najiKH (nocjie^CTBM nojiHapTpHTa), ho He cflaeTca, He na^aeT py- 
xom. OHa coxpaHJieT hchboh HHTepec ko BceMy, hto nponcxo/nHT b cTpaHe h b MHpe, 
cjie^HT 3a co6brraflMH no ra3eTaM h TejieBH3opy, npoflBjraeT nocTOflHHyio 3a6oTy h 6ec- 
noKOHCTBO 3a cbohx poflHbix h 6jih3khx Jiio^en. ,3,0 chx nop O. H. npoflOJiacaeT nepe- 
nHCblBaTbCfl C HeKOTOpbIMH H3 CBOHX yHCHHKOB, HHKOrfla He n03B0JiaeT ce6e yHbIBaTb 
h ^cajiOBaTbca Ha ^CH3Hb, Tax KaK «^CH3Hb Be^b Bce-TaKH TaKaa npeKpacHaa h HHTepec- 
Haa». npHXOflHTCfl TOJIbKO BOCXHmaTbCa ee BbICKa3bIBaHHHMH! «HyBCTByK) ce6a HOp- 
MajibHO b cooTBeTCTBHH c B03pacT0M h noroflOH)), «Bce no6ajiHBaeT, ho a He o6pamaio 
BHHMaHHH», «)KHBy h MbicjiK) xy)Ke, HeM 6buio, ho Jiynine, neM Gy^eT)), «pyKH-TO h ro- 
jioBa em;e b nopH^KO). fleHCTBHTejibHO, O. H. oGjia^aeT npeKpacnoii naM^Tbio, coxpa- 
HHeT HenccaKaeMyio 3HeprHio h flymeBHyio TenjiOTy. OHa oneHb yMHbiii h My^pbiii ne- 
JIOBeK. 

Ojibra HnKOJiaeBHa KoMHpHaa — nejiOBeK oneHb Gjiaro/napHbiH. OHa HenpeMeHHO 
Gjiaro^apHT 3a no3/npaBjieHHfl h, b cboio onepe^b, nuieT floGpwe no^KejiaHHa. H eme xo- 
neTca OTMeTHTb TaKHe nepTbi ee yflHBHTejibHoro xapaKTepa, KaK np^MOTy, HecraocTb 
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H HCKpeHHOCTb. CMeflCb, OHa TOBOpHT TaK: «% CTaJia H3BeCTHa 3HaK)mHM H He3HaK)IHHM 
Mean, jiiootm tcm, hto flojiro HCHBy, ho, HecMOTpa Ha Gojiahkh, hchtb Bee paBHO xoHeTca». 

Ot ^yuiH noacejiaeM Ojibre HmcojiaeBHe ^oGporo 3/i;opoBba, 6jiaronojiyHHH, pa^ocTH 
h cnacTbfl! 
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HPHHA HHKOJIAEBHA CAOPOHOBA 
(k 70-JieTHIO CO flHH pO^eHHfl) 

T. K. YURKOVSKAYA, T. G. POLOZOVA, N. M. KALIBERNOVA. 

IRINA NIKOLAEVNA SAFRONOVA 
(ON THE OCCASION OF HER 70TH BIRTHDAY) 

BoTaHHHecKHH HHCTHTyT hm. B. JI. KoMapoBa PAH 
197376 C.-neTep6ypr, yji. npocf). nonoBa, 2 
nocTynHJia 14.02.2007 

B 2007 r. 6oTaHHKH OTMenaiOT K)6HJien H3BecTHoro 6oTaHHKO-reorpa(|)a flOKTopa 
6HOJiorHnecKHX HayK UpHHbi HHKOJiaeBHbi Ca^poHOBOH h 45-JieTHe ee pa6oTbi b Eo- 
TaHmecKOM HHCTHTyre hm. B. JI. KoMapoBa PAH (C.-neTep6ypr). 

UpHHa HHKOJiaeBHa po^HJiacb 11 moan 1937 r. b JleHHHrpa^e. PaHHee actctbo cob- 
najio c HanajiOM bohhm. Oreij, Ca^poHOB HHKOJiaii HBaHOBHH, norH6 b 1942 r. no^ Ha- 
Pboh. MaTb, AHHa HBaHOBHa, c Upon bo BpeMa 6jiOKa^bi HaxoflHJiHCb b JleHHHrpaae. 
B 1944 r. H. H. nocTynHJia b 1-h KJiacc uikojibi Ns 280. B flHBape 1945 r. ee MaTb 6bma 
penpeccHpoBaHa h BbicJiaHa b r. HopnjibCK. Btopoh MaTepbio rjul Hpw CTaJia ee Tera — 
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Phc. 1. B 3ana;jH0M Ka3axcTaHe. 2005 r. 


3. H. IleTymKOBa. C 1945 no 1948 r. H. H. ynnjiacb b 3HaMeHHTOM JleHHHrpaACKOM 
xopeorpa^nnecKOM ynnanme hm. A. SI. BaraHOBon, cneAyfl no CTonaM CBoen CTap- 
men cecTpbi, H3BecTHon 6ajiepnHbi, Hbme npo(})eccopa C.-E[eTep6yprcKOH AxaAeMHH 
6ajieTa JI. H. Ca^poHOBon. no OKOHnaHnn cpeAHen uikojibi H. H. nocTymuia Ha reo- 
rpa(J)HHecKHH (JjaKyjibTeT JleHHHrpa/jCKoro rocyAapcTBemioro yHHBepcnTeTa (JirY). 
TaM OHa cneunajiH3npoBajiacb Ha Ka^eApe GoTaHnnecKon reorpa^nn, KOTopyK) B03- 
rjiaBJiau npo^). A. A. KopnarnH. Ha (J)aKyjibTeTe b to Bpem npenoAaBajiH MHorne H3Be- 
CTHbie 6oTaHHKO-reorpa4)bi n reorpa<})bi: A. A. lOHaTOB, B. A. Thxomhpob, H. H. A6pa- 
mob, M. B. CeHaHHHOBa-KopnarHHa, JI. M. 3ayep, B. B. BnHorpaAOB, M. M. EpMOJiaeB, 
H. H. Ba6KOB, M. J\. Y(J)HMLi,eBa-CKapjibirHHa n AP- C HeKOTopbiMn H3 hhx KOHTaKTbi 
npoAOJixcajincb npaKTHnecKH b TeneHne Been xch3hh. 

CTaHOBJieHne HpnHbi HnKOJiaeBHbi Ca^poHOBon Rax yneHoro CBjrnHO c EoTaHH- 
necKHM HHCTHTyTOM hm. B. JI. KoMapoBa PAH. OHa 6biJia acnHp aHTKOH axaAeMHKa 
E. M. JIaBpeHKO, a noTOM AOJirae roAbi pa6oTajia noA ero pyxoBOACTBOM. BjnniHHe 
E. M. JIaBpeHKO 6biJio orpoMHO. OTHomeHHa yHHTejm u yneHHijbi nepepoc™ b Apy- 
xcecKHe. H. H. nHcajia eMy AJiHHHbie nHCbMa H3 Bcex cbohx noe3AOK. 3hmoh Gbijih 6ece- 
Abi b ero pa6oneM xa6HHeTe. 
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Phc. 2. B acnnpaHTCKHe roflbi. 1963 r. 


nojieBOH onbiT npHo6peTajica b KpynHbix OKcneAHijHax. Eme CTyAeHTKOH PL H. 
npoxoAHJia npaKTHKy b Ka 3 axcTaHe b KOMiuieKCHOH 3 KcneAniiHH BHH h 3HH AH 
CCCP, KOTopyK) B 03 rjiaBJMJiH E. M. JIaBpeHKO h JI. B. Aphojibah. nocjie OKOHHaHHfl 
yHHBepcHTeTa OHa cpa 3 y npHHjma ynacrae b JIaHAina 4 )THO-reoxHMHHecKOH axcne- 
Ahijhh noA pyKOBOACTBOM KpynHoro yneHoro M. M. EpMOJiaeBa, BKJiK)HaBineH pa 3 - 
hhx cneu,HajiHCTOB (reonoroB, reoxHMHKOB, <J)H 3 HKo-reorpa<})OB, 6oTaHHKo-reorpa(})OB, 
noHBOBeAOB h t. n.). Bo BpeMfl acmipaHTypbi h nocjie ee OKOHnaHra PL H. pa6oTajia 
b MapmpyTHbix OTpflAax OTAejia reo6oTaHHKH c TaKHMH H 3 BecTHbiMH yqeHbiMH, xax 
E. PI. PaHKOBCKaa, 3. B. KapaMbimeBa, H. B. EopucoBa, P. B. KaMejiHH, B. PI. BacHJie- 
BHH H AP- 

3KcneAHAHH npoAOJixcajiHCb no hcckojibko MeomeB. Ohh oGoramajin mojioahx co- 
TpyAHHKOB onbiTOM pa6oTbi, 6biJin ihkojioh xch3hh. Pe3yjibTaTbi axcneAHijHH — 3to He 
TOJibKO HaKonjieHHe orpoMHoro MaTepnajia, ho h cneAyioman 3aTeM ero o6pa6oTKa, oc- 
MbicjieHHe h aHajiH3 h, xax pe3yjibTaT,—nyGjiHKau,™ CTaTefi, cocTaBJieHHe KapT, AOKJia- 
Abl H JieKAHH. 

Hanajio HayHHbix HCCJieAOBaHHH PI. H. CBjrcaHO c H3yneHHeM pacTHTeJibHOcra cTe- 
neH. B 1966 r. OHa 3amHTHJia KaHAHAarcicyK) AHCcepTau,HK) Ha TeMy «CTenHbie xycTap- 
hhkh h xycTapHHKOBbie CTenH CeBepHoro h I^empajibHoro Ka3axcTaHa». C 1976 r. 
H. H. npHUiJiocb nepexjiKiHHTbca Ha H 3 yHemie nycTbiHb, boha* b cocTaB 6ojibmoro koji- 
jieKTHBa no C03abhhk) xapTbi Ka3axcTaHa h CpeAHen A3hh. Hanajic a nepnoA c6opa ho- 
bhx abhhbix h pacniHpeHHa xpyro 3 opa. nocjieAOBajin exceroAHbie 3 KcneAHLi,HH b pa 3 - 
Hbie peraoHbi nycTbiHHOH oGjiacra, oco6chho nacTbie — Ha MaHrbinuiaK. 
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Phc. 3. MoKflyHapoflHaji 3KCKypcmi b 3 anoBeflHHK KHBan. 1995 r. 

CjieBa HanpaBo: T. B. KoTOBa (Mry), V. H. OiypeeBa (Mry), T. K. IQpKOBCKaa (BHH PAH), H. H. Ca^poHOBa (BHH 

PAH), Yong Shipeng (KHP). 


PacTHTejibHOCTb MaHrbiuiJiaKa CTajia tcmoh aoktopckoh AHCcepTaijHH, KOTopaa 
6biJia ycneuiHO 3amHmeHa b 1992 r. Ha bh3hthoh KapTOHKe H. H. H3o6pa^ceHO Majiem>- 
Koe pacTeHHe — Lappula saphronoviae R. Kam. — hobbih ajm HayKH bha, co6paH- 
Hbm Ha MaHrbiuuiaKe. nocjie 3amHTbi Hanajica cneAyioiUHH 3Tan HaynHOH AeflTejibHOC- 
TH. noaBHJIHCb He TOJIbKO 3HaHHfl H OIIblT, HO H yBepeHHOCTb B CBOHX CHJiaX. B 1996 r. 
6biJia ony6jiHKOBaHa MOHorpa^Ha «nycTbiHH MaHrbiuiJiaKa (onepic pacTHTeJibHOCTH)». 
H. H. ynacTByeT b MHoroHHCJieHHbix 6oTaHHKo-reorpa<})HHecKHX h KapTorpa^HHecKHX 
OTenecTBeHHbix h 3apy6e>KHbix npoeicrax, BbinojiHaeMbix 6ojibuiHMH KomieKTHBaMH 
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Phc. 4. OnHcaHHe pacTHTejibHOCTH. 
2000 r. TypKMeHHH. 


(«KapTa pacTHTejibHOCTH CCCP», «KapTa pacTHTejibHOCTH Ka3axcTaHa h CpeAHen 
A3hh (b npe^ejiax nycTbiHHOH o6jiacTH)», «BoTaHHHecKaa reorpa<])Hfl Ka3axcTaHa h 
CpeAHefi A 3 hh», «KapTa pacTHTejibHOCTH EBponbi», «U,HpKyMnojwpHaa KapTa pacra- 
TeJIbHOCTH ApKTHKH)) H flp.). H. H. OpraHHHHO BJIHJiaCb B pyCJIO Me^CAyHapOAHOH HayKH 
o pacTHTejibHOCTH. Tax, b 1994 r. bo OpamjHH (Eanojib) OHa AejiaeT AOKJiaA Ha CHMno- 
3nyMe MejK^yHapoAHOH accou,HaL],HH reo6oTaHHKH (I A VS) h BCTynaeT b hjichbi 3toh 
opraHH3ai^HH. H 3aTeM OHa y^ce nocTO^HHbiH ynacTHHK h AOKJiaAHHK Ha mhothx CHMno- 
3HyMax IAVS (b IIlBeuHH, HcnaHHH, ilnoHHH, TepMaHKH, Epa3HJiHH). B 2002 r. ee bbi- 
OnpaiOT b cocTaB CoBeTa 3toh accoijHaijHH. 

H. H. yaejuieT 6ojibinoe BHHMaHHe H3yneHHK) (Jmopbi. Ee repOapHbie c6opbi cocTa- 
bhjih ueHHoe nonojiHeHHe KOJiJieicijHH a3HaTCKoro repOapna BHH PAH. MHoroHHCJieH- 
Hbie o6pa3Li,bi Taxoro TpyAHoro po^a, Ka k Artemisia H3 noApoAa Seriphidium, noMorjiH 
pa3o6paTbca b ero CHCTeMe h noHjm> 3kojiothk) OTAejibHbix bhaob. 
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Phc. 5 . B 3 Kcne^jmnH. flopora m noc. 3 jii»toh Ha cojijihoh Kynoji YjiaraH. 2005 r. 


HeJIOBeK TBOpneCKHH H nOCTOJIHHO HmymHH HOBbIX 3HaHHH H BnenaTJieHHH, H. H. 
He orpaHHHHBajiacb o6fl3aTejibHOH TeMaraxofi. Ee Bcer^a MaHHJin TpyAHOcra u hx npe- 
OAOJieHHe, HOBbie paHOHbi HCCJie^OBaHHH. /Jaace bo BpeMfl OTnycKOB 6biJiH 3KcneAHLi,HH. 
Tax b ee 6Horpa<})HH no^BHJica KpaHHHH CeBep. H. H. — OAHa H3 HeMHorax 6oTaHH- 
kob, noceraBHiHX apxHnejiara 3eMjm OpaHija-HocH<})a, CeBepHaa 3eMjm, ocTpoBa Koji- 
ryeB, BH3e, YeAHHemw, AHApea. B Apxraxe OHa pa6oTajia b ochobhom xa k (JmopHCT h 
xomiexTop, ee c6opbi He tojibxo cymecTBeHHO nonojiHHJiH ceBepHbiH repOapHH BHH, 
ho h AaJiH CBeAeHra, yTOHHHBHiHe npeACTaBJieHHa o MecTOHaxo>KAeHHflx bhaob h hx 
apeajiax. 

TpyAHO Aa^ce npeACTaBHTb, hto mbi OTMenaeM 70-jieTHHH ioGhjich HpHHbi HHXojia- 

eBHbl, CTOJIb HHTeHCHBHO OHa pa 60 TaeT. OHa -HCnOJIHHTeJIb 60 JIbUI 0 H XOJIJieXTHBHOH 

TeMbi JIa6opaTopHH h pyxoBOAHTejib p^Aa ee pa3AejiOB, ynacTHHx h pyxoBOAHTejib rpaH- 
tob POOH. BbiJia pyxoBOAHTejieM c poccHiicxoH CTopoHbi rpaHTa INCO COPERNICUS. 
Ot Pocchh b 3tom rpaHTe ynacTBOBajiH coTpyAHHXH BHH PAH, Cn6rY h MrY, a Tax- 
>xe OpaHUHa (raaBHbiH xoopAHHaTop), repMamia h Tpy3Ha. C 2003 no 2005 r. ABJumacb 
HcnojiHHTejieM no nporpaMMe PAH «BHopa3HOo6pa3ne». BbiJia pyxoBOAHTejieM h opra- 
HH3aTOpOM MHOrHX 3XCneAHIJHH, B TOM HHCJie H Me)XAyHapOAHbIX. B OAHOH H3 3XCneAH- 
Ahh ynacTBOBajiH iiohth 20 nejioBex H3 pa3Hbix CTpaH (r epMaHHH, OpamjHH, Ka3axcTa- 
Ha, AcTpaxaHH, Mocxbbi, C.-neTep6ypra). Hoctoahho BbiCTynaeT c AOXJiaAaMH Ha pa3- 
JIHHHblX BCepOCCHHCXHX H Me)XAyHapOAHbIX 4>OpyMaX, 3HaXOMHTCfl C pa3H006pa3HeM 
pacraTejibHoro MHpa ApyrHx CTpaH b HaynHbix axcxypcH^x — b Bpa3HJiHH, HrajiHH, 
HpJiaHAHH, BeJIHX06pHTaHHH. 

HpHHa HHXOJiaeBHa flBjmeTca hjichom peAKOJUiei™ «EoTaHHHecxoro xcypHajia», a 
Tax)xe «noBOJi>KCxoro axonoranecxoro xcypHajia» (CapaTOB). OHa pyxoBOAHT pa6oTOH 
acnupaHTOB, ^BjiaeTca cexpeTapeM cexu,HH reoOoTaHHXH PBO h conpeAceAaTejieM Ot- 
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Phc. 6. Ha 03 . 3jibT0H. 2005 r. 


AejieHM 6Horeorpa4)HH Pro, hjichom AHCcepTaijHOHHoro CoBeTa EHH PAH no 3amn- 
TaM AOKTopcKHX AHCcepTaijHH. KpoMe Toro, b TeneHne nocjieAHHX jieT H. H. 3aHHMaeT- 
ca neAarorHHecKon Ae^TejibHocTbio b T ocy^apcTBeHHon nojrapHon aKa^eMnn, rjj$ hh- 
TaeT xypc «EHoreorpa<})Hfl». 

HpnHa HnKOJiaeBHa — yBJieneHHbiH <})OTorpa<}). T^e 6bi OHa hh HaxoAHJiacb, OHa He 
paccTaeTca c <})OToannapaTOM. Ee <})OToapxHB orpoMeH, nopaacaeT pa3HOo6pa3HeM cio- 
xceTOB h BbicoKHM KanecTBOM H3o6paxceHHH. B HeM ecTb h qepH0-6ejibie <})OTorpa<})HH, h 
TbICflHH UBeTHbIX CJiaHAOB, HBCTO H3 yHHKaJIbHbIX MCCT. Hx nOKa3 Ha npOTJDKeHHH MHO- 
rax JieT Bbi3biBaeT orpoMHbm HHTepec h BOCXHmeHHe y Kojuier— h pocchhckhx, h 3apy- 
6excHbix. 

H. H. — oneHb oOmHTejibHbm qejiOBeK, Jienco cxoahtca c jnoAbMH, y Hee MHoro Apy- 
3efi no BceMy CBeTy, h OHa BepHa Apy>K6e. ExceroAHO b Hanajie AHBapji, bot yxce nonra 
35 JieT, b ee yioraoM AOMe co6HpaeTca xpyr Apy3en Ha «ejiKy»: 3Aecb aKcnpoMTbi, Bece- 
jioe h HenpHHy^cAeHHoe o6meHHe. CpeAH ynacTHHKOB 3 th\ BCTpen agth h BHyKH Apy3en. 
MojiOAexcb jiio6ht h xcact 3th npa3AHHKH, noTOMy hto MOJiOAa Ayinofi caMa xo3«HKa. 

noxcejiaeM UpHHe HHKOJiaeBHe Ca^poHOBOH ycnexoB bo Bcex ee HaHHHafflwx, He- 
yBJiAaiOLueH aHeprHH, 3AopoBba h HeHceaxaeMoro onTHMH3Ma. 
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25 flHBapa 1907 r. b ManeHtKOM <J)a6pHHHOM ropoAKe Cepe^a (Hbme OypMaHOB) 6jih3 
r. HBaHOBa b ceMbe TKana poAHJica moh OTeu, — HHKOJiaii HBaHOBHH Py6ijOB. IIpoHAfl 
HenerKHH >KH3HeHHbiH nyrb, HanaB TpyAOByio AeffreubHOCTb npocTbiM paOoHHM Ha TKau,- 
koh (f>a6pHKe, oh CTaji H3BecTHbiM reo6oTaHHKOM, 6oTaHHKO-reorpa4>OM h (JmopHCTOM, 
AOKTopoM 6HOJiorHHecKHx HayK, npoifieccopoM, 3acny)KeHHbiM AeflTejieM HayKH YicpaH- 
Hbi. Ilepy H. H. Py6u,OBa npHHa£jie>KHT 6ojiee 180 HayHHbix pa6oT. Ero hmchcm Ha3BaHbi 
9 BHAOB UBeTKOBbIX paCTCHHH, 4 BUJ^SL MHKpOMHIjeTOB, HM X «HHKOJiaH Py6lJOB» HOCflT 
3 copTa AeKopaTHBHbix pacTeHHH. B ^xcyHrapcKOM AjiaTay b Ka3axcTaHe rjMUHOJiora 
npHCBOHJIH OAHOMy H3 JieAHHKOB Ha3BaHHe «JIeAHHK Py6AOBa» B 3HBK npH3HaTeJIb- 
hocth 3a OojibiiiHe 3acjiyrH b H3yneHHH reorpa^HH h pacTHTejibHOcra 3Toro xpaa. 

C A^TCTBa H. H. HHTepecoBajica npHpoAOH h pacTeHHAMH. 3T0My cnocoOcTBOBajiH 
xpacoTa h 6oraTCTBO jiaHAUia(f)TOB oxpyxcaioinero xpaa. PaOoTaa Ha oropoAe BMecTe co 
CBOHM 6paTOM, CTaBHIHM H3BCCTHbIM CaAOBO-napKOBbIM apxHTeicropoM, JI. H. Py6ijo- 
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bmm, 6yAymHH yqeHMH npoBOAHJi om>rra no CKpemHBaHHio pacTeHnn. CTpacTb k nyTe- 
inecTBnaM Bbipa3HJiaci> b tom, hto, 6yAynn noApocTKOM H. H. y6e>xaji co cbohm Apy- 
tom... b IlepcHK). npaBAa, ao nepcnn ohh He AoOpajiHCb, 6 mjih KaK 6ecnpH3opHHKH ot- 
npaBJieHbi b actckhh aom, a noTOM nepenpaBJieHM aomoh k poahtcjdim. 

Okohhhb HanajibHyio uiKOJiy b CepeAe h c 14 jieT HanaB TpyAHTtca Ha TKaijKOH 4>a6- 
pHKe r. HBaHOBo, H. H. Bee cbo6oahoc BpeMa ynopHO 3 aHHMajica caMoo6pa30BaHHeM. 
B 1925 r. oh ycneuiHO CAaji 3K3aMeHM b Hn^ceropoACKHH yHHBepcHTeT. 3accb Ha 6ho- 
jiorHHecKOM 4>aKyjn>TeTe oh cjiymaji jickijhh 3aMeHaTejibHbix yneHbix toto BpeMeHH: 
C. C. CTaHKOBa—no CHCTeMaraice h reorpa(f)HH pacTeHHH, A. P. MmiemcoBa—no 4>h- 
3HOJIOTHH pacTeHHH, A. HexpacoBa — no 3bojik)ahohhoh TeopHH. BjiaroAapHOCTb 
k cbohm yHHTejiHM, npHBHBUiHM eMy HCTHHHyK) jik)6obb k Hayxe, OH npOHeC Hepe3 BCK) 
CBOK) )KH3Hb. 

Eme CTyAeHTOM H. H. npHHHMaji ynacrae b HayHHbix axcneAHimax, ony6jiHKOBaji 
cbok) nepByK) pa6oTy b okctoahom OTneTe Hn^ceropoACKoro o6mecTBa ecrecTBOHcnbi- 
TaTejieH, hjichom CTyAeHHecxoro Kpyacica KOToporo oh flBjnmcfl. 

B 1929 r. b cocTaBe noHBeHHO-reorpa(J)HHecKOH 3KcneAnu,HH HmKeropoACKoro yHH- 
BepcHTeTa H. H. OTnpaBHJica b pafioH 06mero CbipTa, YpajibCKoro oxpyra, pjix H3yne- 
HHa h KapTorpa4)HpoBaHM 3eMejn>, otboahmbix noA 3epHOBbie KyjibTypti. 3 tot toa h 
aBHJica HanajiOM paOoTbi PyOijOBa b Ka3axcTaHe, jiio6hmoh paOoTM, KOTopon oh OTAaJi 
25 JieT >KH3HH. 

B 1930 r. no oxoHHaHHH yHHBepcHTeTa H. H. nojiynmi npHrjiameHHe Ha paOoTy 
B nOHBeHHBIH HHCTHTyT Ka3aXCTaHa, HaXOAHBHierOCfl TOTAa B K3BIJI-OpAe, KOTOpblH 
no3AHee 6biji peopraHH30BaH h nepeBeAeH b cncTeMy BACXHHJI b AjiMa-ATy. 3Aeci> 
COBMeCTHO C A. B. IIp030p0BCKHM H A. A. ^MHTpHCBOH, H. PL B 1932 T . nOArOTOBHJI 
h H3Aan reoOoTaHHHecKyK) KapTy Ka3axcTaHa b MacurraOe 1 : 2 000 000. 3Ta KapTa no- 
nyHHJia oneHb BbicoKyio oijeHKy OoTaHHKOB KaK OAHa H3 Jiynuinx cboaok no pacra- 
TeJIBHOCTH. 

C 1933 no 1955 r. H. PL, paOoTaa b Ka3axcxoM <})HJiHajie AH CCCP, Bbmojmaji 6o- 
TaHHKo-reorpa<})HHecKHe HCCJieAOBaHHfl b pa3JiHHHbix paHOHax Ka3axcTaHa: b 3aHJiHH- 
ckom h ^^cyHrapcKOM AnaTay, b CeBepHOM h IOechom npH6ajixaim>e, b nycTtme EeT- 
nax-flajia. Pe3yjn>TaTbi 3 thx HccjieAOBaHHH b Oojibihch nacra onyOjiHKOBaHM. 

B 1941 r. H. PL 6biji Mo6HJiH30BaH Ha <})poHT. KoMaHAya CTpejiKOBOH potoh, oh 
ynacTBOBaji b 6oax Ha CeBepHOM KaBKa3e h3-m YKpamicKOM <})poHTax, 6biji tph^cabi 
paHeH. nocne nocjieAHero OHem> T5DKejioro paHeHna b rpyAt, nojiyneHHoro npH <}>op- 
CHpoBaHHH ^Henpa b 1943 r., nyAOM bbdkhb, oh 6biji AeMo6HJiH30BaH h B03BpaTHJica 
b AjiMa-ATy. 

3acci> oh CHOBa npHCTynHJi k pa6oTe b Ka3axcxoM <})HJiHajie AH CCCP 3aMecra- 
TejieM AHpeKTopa HHCTHTyra OoTaHHKH h noHBOBeAeHra. B 1945 r. H. H. opraHH30Baji 
OTAeJI reoOoTaHHKH B 3TOM HHCTHTyTe, KOJIJieKTHBOM KOToporo pyKOBOAHJI AO 1955 r. 
3a 3tot nepHOA oh onyOmiKOBaji ijejiyK) cepHK) achhmx pa6oT no pacraTejibHOMy no- 
xpoBy T^Hb-IIIaHa h ^KyHrapcKoro AjiaTay, 3ainHTHJi KaHAHAaTCKyK) AHCcepTanmo 
«PacTHTejiBHBiH noxpoB ^xcyHrapcKoro AjiaTay», xoTopaa 6biJia ony6jiHKOBaHa h ao 
chx nop flBJweToi HaHOojiee achhoh cboakoh no 3TOMy pafioHy. ^OKTopcKaa AuccepTa- 
AHa «CeBepoTaHbmaHbCKaa reoOoTaHHnecKaa npoBHHijHfl h ee pacTHTejibHbie pecyp- 
cbi», KanHTajibHaK pa6oTa, 3aiAHmeHHaa b 1953 r. b JleHHHrpaAe b EoTaHHHecKOM hh- 
CTHTyTe AH CCCP, ABHjiacb htotom paOoTbi b ^yHrapcKOM AnaTay h ropax Ka3axcTa- 
Ha. B 3to tkq BpeM % BbiHiJiH b cbct TaKHe KpynHeHuiHe KapTorpa(f)HHecKHe CBOAKH, KaK 
«reo6oTaHHHecKaa KapTa CCCP» h «KapTa pacTHTejibHOcra CpeAHen A3 hh», oahhm H3 
OCHOBHBIX COaBTOpOB KOTOpbIX HBJMJICH H. H. PyOlXOB. KaK (})JIOpHCT H 6oTaHHKO-reO- 
rpa(f) H. H. H3BecTeH cbohmh Oojibhihmh repOapHbiMH cOopaMH b nycTbiHHOM h ropHOM 
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Ka3axcTaHe, HCHHCjraeMBiMH TBicanaMH jihctob, Hbrne xpaHamHMHca b rep6apH5ix Ka- 
3axcTaHa h Tep6apHH EoTaHHnecKoro HHCTHTyTa hm. B. JI. KoMapoBa (EHH) PAH 
(C.-neTep6ypr). IIo 3thm c6opaM onncaHBi okojio 20 hobbix A-nw HayKH bhaob. Han6o- 
jiee HHTepecHOH h BamiOH pa6oTOH 3Toro nepnoAa ABHJiacB CTaTBfl «0 poaobom 3HAe- 
MH3Me (f)JiopBi CpeAHen A3hh». B Hen BnepBBie noxa3aH bbicokhh ypoBeHB 3Toro flBJie- 
hh a b cpeAHea3HaTCKOH <}mope. no3AHee AaHHBie, H3Jio^ceHHBie b 3toh craTBe, 6bijih 
AonojiHeHBi h yTOHHeHBi P. B. KaMejiHHBiM. MHoro 6bijio CAenaHO H. H. h j\nn H3yne- 
hh a nycTBiHB Ka3axcTaHa. Ero paOoTBi no EeraaK-flajie, npnSajixauiBK) n CeBepHOMy 
TaHB-LQaHK) xopoino h3bccthbi MHornM reoOoTaHHKaM. Oh 6biji oahhm H3 ocHOBaTeneH 
BajixamcKoro OoTaHnnecKoro caAa. noA ero pyKOBOACTBOM BBiOnpajica ynacTOK, npo- 
boahjiocb noHBeHHO-reoSoTaHHnecKoe o6cneAOBaHHe n 6biji npeAJio^ceH accopTHMem 
3ejieHBix Haca>KAeHHH. 

nepeexaB no coctoahhio 3AopoBB« H3-3a nocjieACTBHH TJDKenoro paHemra b KpBiM, 
b Hhkhtckhh SoTaHHHecKHH caA, b 1955 r. n B03rjiaBHB TaM OTAen OnopBi n pacraTejiB- 
HOCTH, H. H. HeCKOJIBKO H3MCHHJI COAep^CaHHe H o6BeM BBinOJIHfleMBIX 3AeCB paHee 
AO Hero pa6oT. TpaAHAHOHHBie npeHMymecTBemio (fmopncTHHecKHe HCCJieAOBaHM ao- 
nojiHHJiHCB HCCJieAOBaHH^MH reoOoTaHHnecKHMH. BMecTe c TeM nonojiH^jica n 6jiaro- 
ycTpaHBajica rep6apHH. H. H. 6bijio opraHH30BaHO cnnoniHoe reoOoTaHnnecKoe xap- 
Torpa(f)HpoBaHHe KpBiMCKoro n-OBa, no ero HHHijHaTHBe 6bijih ocymecTBJieHBi CTaijHO- 
HapHBie reoOoTaHHnecKHe HCCJieAOBaHHfl .Shjibi. B 3tom OTAene noA ero pyKOBOACTBOM 
h peAaKAneH uuia noATOTOBKa k nenara h BBinycx nocjieAHnx tomob «OjiopBi KpBiMa», 
HanaTOH eme ByjiB(f)OM. Oh 6biji opraHH3aropoM H3AaHHa xoponio njunocTpHpoBaHHoro 
«OnpeAejiHTejia bbicuihx paereHHH KpBiMa», BBimeAuiero b 1972 r. OneHB bb^khoh 
b npaKTHnecKOM OTHomeHHH ^BHJiacB ny6jiHKaAH)i KHHrn ^HKopacTymne n nojie3HBie 
pacTeHnn KpBiMa», KOTopaa Toace ocymecTBjnuiacB noA pyKOBOACTBOM h peAaiojHeH 
H. H. B KpBiMy ero npoAOJDKaiOT HHTepecoBaTB BonpocBi 3HAeMH3Ma paereHHH, neMy 
oh nocB^THJi p^A CTaTeii. npHBJieKJia BHHMaHHe yneHBix BBimeAinaa b 1975 r. craTBfl o 
TeMnax n (fmKTopax sbojiioahh BBicoxoropHBix (fmop, rAe oh npHBOAHT AaHHBie o (f>op- 
MHpOBaHHH BHAOB H AaECe pOAOB 3a OTHOCHTCJIBHO KOpOTKHH 0Tpe30K BpeMeHH B nJieH- 
CTon;eHe n rojiOAeHe. OneHB HHTepecHBi ero paOoTBi o (Jmope KpBiMa h ee reorpacfmqe- 
CKHX CB5I3ax C (fmopOH ApyrHX CpeAH3eMHOMOpCKHX CTpaH. 

H. PL rjiyOoKO HHTepecoBajica hctophh HayKH. 3to npoflBHJiocB b ero eraTB^x, no- 
CB^meHHBix B. B. ^oxynaeBy, X. X. CTeBeHy, H. Pi Ky3HeijOBy, M. T. nonoBy n AP- 

BojiBuiyK) pa6oTy npoBOAHJi H. PI. b xanecTBe peAaKTopa n pei*en3eHTa. Ha erpaHH- 
ijax «BoTaHHnecKoro EcypHajia» 6bijio onyOnnKOBaHO HeMano oOcToaTejiBHBix pa6oT no 
pa3JiHHHBiM OTpacjmM OnojiomHecKOH HayKH, BKjnonaH yneOHBie pyKOBOACTBa, peijeH- 
3HH. noA ero pyKOBOACTBOM BBIIHJIO HeCKOJIBKO c6opHHKOB HayHHBIX TpyAOB HhKHTCKO- 
ro OoTaHHnecKoro caAa, a b 1986 r. cobmcctho c E. O. MojinaHOBBiM nocjieAHira khh- 
ra — «Hhkhtckhh 6oTaHHnecKHH caA- K 175-jicthk) ocHOBaHHa». 

neAarormecKaK Ae^TejiBHOCTB H. H. HananacB eme b K3Bui-OpAe, rAe oh nmaji Jiex- 
Ahh CTyAeHTaM noHBeHHO-reo6oTaHHnecKoro TexHHKyMa, npoAOJi^cHJiacB b AjiMa-ATe 
b Ka3axcKOM neAarorHnecKOM HHCTHTyre. B 1946 r. no cocTaBJieHHOH hm cbmhm npo- 
rpaMMe oh bcji cneAKypc no ocHOBaM reo6oTaHHKH, BnepBBie HHTaeMOH b Ka3axcKOM 
yHHBepcHTeTe. H. H. noAroTOBHJi 14 KaHAHAaTOB SHOJiorHnecKHx HayK, KOHcyjiBTHpo- 
Ban ycneuiHO 3aiAHmeHHyio AOKTopcxyio AHCcepTaAHK). 

H. H. Py6i*OB apxo npo^BHJi ce6a h KaK o6mecTBeHHBiH Ae^TejiB. B TeneHHe He- 
ckojibkhx jieT oh 6biji AenyTaTOM TopoACKoro coBeTa AjiMa-ATBi, HeoAHOKparao h36h- 
panca b pa3JiHHHBie o6mecTBeHHBie opraHH3 au;HH AH Ka3CCP, 6biji nocTO^HHBi hjichom 
yneHBix cobctob HHCTHTyTa 6oTaHHKH, AjiMa-AraHCKoro h Khkhtckoto 6oTaHHnecKHx 
caAOB. B KpBiMy b TeneHHe p^Aa JieT H36npajica AenyraTOM ^[jithhckoto ropoACKoro 
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CoBeTa, flBJumcfl HJieHOM npaBJieHHa o6mecTBa «3HaHHe», hjichom npaBjieHHa YKpaHH- 
CKoro 6oTaHHHecKoro o6mecTBa. Ha 3-m flejieraTCKOM ci>e3Ae BcecoK)3Horo 6oTaHH- 
qecKoro o6mecTBa (BBO) b JleHHHrpa^e b 1963 r. 6bui H36paH hjichom coBeTa BBO. 
B 1983 r. Ha onepe^HOM VII ci>e3Ae BcecoK)3Horo 6oTaHmecKoro o6mecTBa (b r. JJp- 
HeuKe) ero H36pajiH noneTHbiM hjichom 3Toro 6ojibinoro o6i>eAHHeHHfl 6oTaHHKOB. 

3a TpyAOBbie h 6oeBbie 3acjiyrH, a TaoKe 3a o6mecTBeHHyio A^TeubHOCTb H. H. Py6- 
upb 6bui Harpa^KAeH bbicokhmh npaBHTejibCTBeHHbiMH Harpa^aMH — opAeHaMH TpyAO- 
Boro KpacHoro 3HaMeHH, OTenecTBeHHOH bohhbi, KpacHOH 3 bc3am (3a (J)opcHpoBaHne 
^Henpa), MeAajuiMH, noHeraoH rpaMOTOH BepxoBHoro CoBeTa Ka3CCP, rpaMOTOH 
npe3HAHyMa AH CCCP. K 150-JieraK) HHKHTCKoro 6oTaHHHecKoro caAa b 1962 r. eMy 
6 bijio npucBoeHO 3BaHne 3acjiy^ceHHoro AeflTejifl HayKH YicpCCP. B 1975 r. H. H. nojiy- 
hhji Sojibinyio naMarayK) Me^ajib VII MeacAyHapoAHoro 6oTaHHnecKoro KOHrpecca. 

JJp nocneAHHX AHefi H. H. pa6oTaji HayqHbiM KOHcyjibTaHTOM HHKHTCKoro 6oTaHH- 
necKoro caAa, 6bui nocTOJiHHbiM h ACHCTByiomHM hjichom YneHoro coBeTa CaAa, MHoro 
noMoraji mojioabim yneHbiM. 

BceM, kto 3Haji H. H. Py6ijOBa, xoporno H3BecTHa ero npHHijHnHajibHOCTb h hckjho- 
HHTejibHaa necTHOCTb b Bonpocax HayKH, nocTOAHHaa AyineBHaa meApocTb h AoGpoace- 
jiaTejibHOCTb b OTHOineHHH k KOJiJieraM no pa6oTe h OKpyacaiomHM jik>aam, roTOBHocTb 
npHHTH Ha noMomb. Cbok> HaynHyio apyAHAHio H. H. Hcnojib30Ban He tojibko b nenaT- 
hhx pa6oTax, ho h b MHoroHHCJieHHbix KOHcyjibTaijH5ix, 6eceAax, b ycTHbix TOBapHme- 
CKHX o6meHH)IX. 

CKOHnajica HHKOJiaH HBaHOBHH Py6ijOB nocjie Ta^cejiOH 6ojie3HH 28 ceHT«6pa 
1988 r. b KneBe, HeMHoro He aohchb ao 82 JieT. Y Hero ocTajiocb Tpoe actch, njrrepo 
BHyKOB, njrrepo npaBHyKOB h ABoe npanpaBHyKOB. no CTonaM Hmcojiaji HBaHOBHna b 
6HOJiorHHecKyK) HayKy nouma ero aohb (aBTop 3thx ctpok) h BHyK O. TepemeHKO, pa- 
60TaK)IAHH B 06jiaCTH MOJieKyJIflpHOH 6HOJIOrHH. 

noxopoHeH HHKOJiaH HBaHOBHH b r. KneBe, Ha JlecHOM KjiaAOnme. 

flo nocjieAHHx ahch HHKOJiaH HBaHOBHH 3aHHMajica caMOo6pa30BaHHeM, HHTepe- 
COBaJICH nOJIHTHKOH, CnOpTOM, HOBOCT5IMH KyJIbTypbl H npOCTO OKpy^CaiOlAeH )KH3HbK). 
He nepecTaBaji pa6oTaTb. Y^ce nocne ero kohhhhbi b 1990 r. b 3HijHKJioneAHH «CaAO- 
BOACTBO» B KHIHHHeBe BbHHJIH 4 CTaTbH, HanHCaHHbie HM He3aAOJirO AO CMepTH. 

Oh HaBcerAa ocTajica c HaMH h b Hac. CBeTJia^ eMy naMTb! 
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